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This cut shows one of several of our Improved Radial Drills fitted with round base drilling 
motor frames, at the plant of the Crocker-Wheeler Co., Ampere, N. J. 

The saving claimed for the round base Drill is made on a class of work which comes tn suffix 
iently large quantities to keep the Drill busy—one man laying out and a helper drilling ; but which 
is not in sufficient amount nor of a nature to permit of applying jigs. 

Under the above conditions, the work coming in sufficient quantities utilizes the whole of the 
round base, the drilling progresses in rotation—from which one can readily see the saving to be 
effected. 

The accompanying cut shows but one of the many special style bases with which we fit our 
Radials. Our catalog which gives complete description of our various Drills, both standard and 
special, may be had for the asking. 
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Pratt @ 
Whitney 
Automatic 
Screw 
Machines | 


Many of the movements 





are performed by com- 
pressed air, making the 


machines very rapid. 


Automatic Screw Machine, with DisK Magazine. 


“a 





3x 36in. New Model Turret Lathe. Built in Five Sizes. 


A particular feature of this machine is the chuck closing mechanism, which admits stock of 3: over-size 
to s» under-size to be clamped with a uniform pressure. 


Pratt @ Whitney Co., oss ese et Sn 


Boston: 144 Pearl St. Philadelphia: 2ist and Callowhill Sts. Pittsburgh: Frick Bldg. 
Chicago: 46 South Canal Street. St. Louis: 516 North 31 St. AGENTS: The Fairbanks Co., Moutreal, Toronto, Winnipeg and Vancouver. 

















Compressed Air Power Transmission Plant ol 
the Cleveland Stone Company. 


\ noteworthy installation of con 
pressed-air machinery has recently bee 
made at the North Amherst, Ohio, quart 
of the Cleveland Stone Company by th« 


Ingersoll-Sergeant Drill Company, and 
the following account of some of its lead 
ing features is abstracted from Pow 


with, however, some additions 

Power is transmitted from a central 
compressing plant thru a system of ait 
lines to various quarrying machines which 
are used in the operation of the larges: 
sandstone quarry in the world, viz., the 


Fig. 1, and to two 
The 


since the 


Gray Canon Quarry, 


neighboring quarries results which 
have been obtained 


tion of compressed air 


introduc- 
are quite re- 
markable when compared to the perfor 
mance when operated as a system of small 
isolated steam plants. 

The plant consists of a central air com 
pressing plant, from which power ts trans 
mitted to the 
formerly 
small isolated boilers 


various machines which 


were operated by steam fron 


The two main units of the 
plant are 
condensing two-stage Corliss air compres 
sors, built by the Ingersoll-Sergeant Drill 
Company, of New York, shown in Fig. 2 


compresso! 


steam-driven = cross-compound 


The steam cylinders are 20 and 44 inches 
in diameter; air cylinders, 241% and 39% 
The common stroke is 48 inches 
speed of go 


inches 
At normal 
minute, each compressor has a low-pres 


revolutions per 


sure piston displacement of 6,030 cubic 


feet of free air per minute, and at 100 


pounds air pressure indicates about 1,00 


horse power 


The air valves—inlet and discharge 


are of the Ingersoll positive air-thrown 


type, two inlet and two discharge valve 
being carried on each cylinder head \ 
piston on each valve stem within a small 


cylinder in the valve bonnet carries on 


one side standard air pressure, on the 
other a_ reduced pressure of about 1 
pound The lower pressure opens the 


highet 
The 


high-pressure 


valves at the proper time the 


pressure holds them to their seats 


admission and release of 


ur to the valve cylinders is controlled by 


a small independent slide valve devic« 


operated thru a reducing motion from the 


main piston rod. There is no “chatter 
ing” of the valves, and indicator cards 
show none of the familiar irregularities 
in intake and discharge lines. The dia 
grams are practically ideal shown In 
Fig. 3, which reproduces cards from high 
and low-pressure cylinders 

The vacuum drag on the low-pressure 
cylinder is in part due to drawing the air 
thru the water of a washer in order to 
remove the dust \ good part of this 
loss is, however, regained by the conse 


quent reduction of the temperature of the 
air by from 12 to 17 degrees. The amount 
of dust collected by the 


remarkable 


washer 1s quite 


lear water it 


Starting wit! 
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nes mmediately and se 
ment soon beg mul vhee 
marrow loads being 
tuls were « xpected “2 
Che removal of the 1 train 
in the compressed air was one of tl . 
ital problems t be solved, a dry att 


is one of the first requisites in iNsiVve 


The inter-cool 


first and second precipita 


exp 
engines, ers and after-cool 
ers receive the 
tions of entrained moisture and are regu 


larly drained. The air header discharges 


the 
diameter by 


into primary receiver, 66 inches in 


13 feet long, and here again 
accumulated and withdrawn 


ce ck 


receiver the air lines grade to 


moisture is 


thru the drain From the primary 
secondary 
receivers. The lines beyond these second 
aries are also laid to drain back to them 


These secondary receivers catch any moist 


| ( rry ( in TC 
thi [ es lor instance 
p p No. 4 e suppl 
\ iG ( HJ 
K RO al Lv / ind 
Any t ( lay be 
DT en or cut out w ppiing the 
op or red ne ‘ t alr \ 
able 
Che air lines are coupled by the Ha 
mon gas pipe coupling, which has prove: 
to be extremely tight and which allows of 


a deflection of the pipe of 15 degrees, s« 


that it may conform to the contour of the 
ground over or thru which it is laid 


illustrated in Fig. 5, which shows 


feet of 114 


This is 


part of a run of 3,000 inch 


pipe running to one of the adjacent quar 


ies. Flange connections are necessary at 





ure which may have passed the earlier branches and valves, but the Hammor 
separators. In operation it has been found joint is immediately reverted to. A sec 
5 
j 
y 








FI¢ | ONI END OF 
that the air delivered to the eylind ! 
the machines is remarkably dry 

The air pipe distributing system | 
been worked out to a fine degree of pel 


special note \ 


zone of activity in a large quarry 


fection and is worthy of 
the 
constantly shifting over a large area, th 
full power of the system, with a minimum 
nvestment for material and minimum lia 
breakdown are the prime 


1 
} 


requisites of th 


bility to vital 
e systen The accon 
panying diagram, Fig. 4, shows how this 
problem has been solved The air piping 


has been laid out in a five-loop system and 
a consideration of the diagram shows that 
the maximum volume of compressed air 
is available on any one of the lines with 
out excessive drop in pressure, while any 
line or section can be cut out for repair or 
alteration without crippling any other part 
short study of the dia- 


of the system. A 


GRAY CANON QUARRY 
! It owl 

Fig. 6 

Phe lo ) rral nen 4 n 1 great < 
ying capa t t. Expan 
ind cont 1 1 for by off 
etting t] e 7 y every 400 
tect These 400-foot se ! re anchored 
it the middle; any variation in the lengt] 

taken up in the ec! city of the offset 
pe, without strain to joints or fitting 
he line being mounted rollers at prope 
ntery \il the valves are of gate pat 
ern and ibove nches have rising 
ten tl the tion may be « 
served from a cor derable distances \t 


intervals of 40 feet, 3-inch branch tees are 


nserted in all main for the attachment 
f branches to working faces All main 
line loop tees are protected by valves in 


their three branches 


The air piping system was installed un 
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der a guarantee to hold full working pres- 
for twelve stand the 
same test at the end of a year.* Air gages, 


sure hours and to 


accurately calibrated and_ interchanged, 
have shown no measurable drop in pres- 
sure at any point on the distributing sys 
The ample receiver and pipe capacity 
all the 


maintained at the power-house 


tem. 


absorbs fluctuations and pressure 
is available 

t every working face. 

Reheating is employed at hoist and mill 
engines and is being extended to all air 
motors. A very simple and effective sta 
tionary air reheater has been devised, con 


sisting of a few turns of pipe laid in a 
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air line, serving as an air reheater by the 
use of a small coke fire on the partly 
covered grate. More compact and efficient 
reheaters are being devised to replace these 
boilers and for all cases where a portable 
device is required. No attempt is yet made 
to reheat the air for the drills 

\ novelty in the distributing mains to 
two neighboring quarries to which connec 
tion has been made is the use of light casing 
with Hammon couplings instead of stan- 
dard pipe. Natural gas transmission prac- 
tise has been followed, at a cost for a given 
carrying capacity of about two-thirds that 


of a standard pipe line. 
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Fahi 
without attaining a mean cylinder tem 
trouble in lu- 


500 to 700 degrees Ihlay be used 


perature which will cause 
brication, and that in many cases the cut- 
off can be reduced to give terminal pres- 
The installation of 


reheating devices has been gradual and is 


sure at atmosphere. 


not yet complete 

From figures furnished by the chief en- 
gineer of the quarry, a total saving of 
$49,485 per year of 300 days is calculated 
Chis great saving is one not wholly of 
savings in fuel, but is made up of several 
items, one of which is increased produc- 
tion with a smaller force of men. 








brick setting and heated by a small coke 
fire. The average cost of each of these 
reheaters, in labor and material, has been 
$35. A surprisingly quantity of 
coke is required, the cost of present ap- 
plication not exceeding $1 per day. The 
air is heated to 280 to 300 degrees Fahr., 
and no trouble has been found in lubrica 
On some of the chan- 


small 


tion of cylinders. 
neling machines, the old boilers are tem- 
porarily retained and connected into the 


*Wecan testify from personal observation to 
the remarkable tightness «f this system of mains 
which, itahould be remembered is, in the aggre- 
gate. several miles long. During an afternoon's 
observation just one blow was heard, and this 
was from the stuffing box of a gate valve —Ed 


4 COMPRESSOR UNIT FROM THE AIR END 


One of the most interesting features of 
the installation described is the fact that 
no special appliances were introduced for 
the application of the new power. The 
machinery already operated by steam un- 
der the old system was simply overhauled, 
the cylinders rebored, rods turned, glands 
packed reduced and at- 
tached to the air lines. The cut-off on the 


and clearance 


expansive engines was in some cases 
shortened to \%. 

Experiments now under way indicate 
that reheating may be carried to a much 
higher degree than has yet been attained. 


It is believed that temperatures as high as 


This result is due to several causes, 
chief among which is, perhaps, the fact 
that a full working day of ten hours is 
secured under the most effective condi- 
When work starts in the morning, 
the full working pressure is secured at 
the turn of the throttle and is maintained 
throughout the day. There is no delay at 
starting. There is no fluctuation in pres- 
sure due to careless boiler attendance; 


there is no labor employed in wheeling 


tions. 


coal and in moving water barrels and pipe 
to keep pace with the movement of the 
channelers. There is no smoke and steam 


settling in the quarry, darkening it, mak- 
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The introduction of compressed air has 
made conditions so pleasant that old men 
are eager to remain and the best class of 
new labor attracted. A stimulating 
effect is felt by the entire working force, 
and there is noticed a vim and push and 
cheer which were not present under the 


ing a short day shorter and interfering 
with rapid hoisting. There is no steam 
to wet the clothing of the men in cold 
weather, no smoke and heat to stifle them 
in warm weather. There is no condensed 
steam in the pipes and cylinders to be 
blown out before operations begin. There 


is 


is no draining gang to empty the pipes at old arrangement. The value of these 
<= ot — 
High Pressure Cylinder 
shins < 
"iy 
~— 
= | —. : aco 
S[ _— = een z 


Low Pressure Cylinder 
R.P.M. 74, Receiver pressure 85 pounds 
Inter Cooler pressure 24 pounds 


FIG. 3. INDICATOR CARDS FROM AIR CYLINDER 


features cannot be stated in dollars and 
cents, but it run into the 
thousands in the course of a year. To 
those who are familiar with quarry work 
under old conditions Fig. 1 will tell the 
whole story, so far as improved general 


night, no thawing gang to open them in 
the morning. There is no time lost in 
banking fires or waiting for coal. Heavy 
air pressure, everywhere uniform, drives 
every machine to the limit. 

Furthermore, the use of the new power 
has improved the character of the quarry 


is certain to 


conditions are concerned. 
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rated speed of the compressors is 90 revo- 
lutions per minute, but they are found to 
have the same efficiency when underloaded 
full 
rf 


at rated speed. A 


to 


as when loaded 


combine bring 


conditions 


result: 


number < 
about this 


In the steam end of the compressor the 


losses inherent in the steam engine are 
greater at slow speed than at high. On 
the other hand, in a compressor, the load 
per stroke on the pistons is practically con 
stant. The air pressure is maintained con 


stant by varying the speed of the compres 
1 being secured thru the 


by 


sor, this variatiotr 
changing the cut 
slight that 


pneumatic governor 
off; but this 
} > > “rate - ll | " > he 
the steam end operates all the time at the 
-ut-off of practically 

In the air end of the compressor, light 
load and low piston speed means that the 


variation is so 


maximum economy 


ie 


ir during the process of slow compression 
is in contact with the cylinder walls, and 
consequently subject to the jacket cooling 
action during a longer period. The cool 
ing water is more effective in removing 
the heat of compression, a given volume 
of water being required to absorb a small 
er quantity of heat, a condition which off 
sets the lower economy of the steam end 
Again the friction load 
compressor unit is proportional to 
the speed. A consideration of all of the 
above items on both sides of the account 


at slow speed 


on a 


shows a balance between conditions in the 
air and steam ends of the unit resulting 
in efficiency practically uniform at all loads 

A parallel consideration of the steam 





output. Under the old svstem. with coal An interesting development has arisen in driven electric unit shows the disadvan 
< - 
Total length about 2000 feet 
< a a 4 Pipe Seeeeetiienesseas = A + - }-Pipe —________ i Pipe — > 
‘T- rs) rT rs) > ry 
} 
| 
| 
4 t 
Zl |N Loop No a/R 
Be Mill No2*~ - 2 | 
~— 900 feet : } 2 I p» 2 = | 
3 ‘ woop No. 4 lL. .P «| 
ne gp Pipe 3 , 
. D x L 4 
Le 4 Pipe ~ °} =iK 
t | ~ 
Each tee in main lines .- Indicates vertica I be i lip , 
protected by valves in three 2 M Pipe line to quarry f! 
branches = E Maximum depth 160 feet 
5 
g i S ndary 
Eis ¥ omen os ———___———_“} K er No. 2 S46) ipe ; 
4 Loop No. 5 IG coaies Ry* Sipe =) To Machine Shop “i 
i cian ci } = ~ Grindstone Mill and Hoist 
Dotted lines indicate approximate os | 7 1500 feet eae = 
present limits of quarry = H 
| 
— 5 Pipe ~ 6 l’ipe 4 8 Pipe < 8 Pipe + 
Power, NI B 4 + ar 4 
Secondary 
Receiver No. 1 ~ 
FIG. 4. DIAGRAM OF AIR PIPE DISTRIBUTION SYSTEM = Mill No. 1 
, ; r . ae vi 
and ashes scattered over the working the operation of the main units. While Prinay | Nw 
floors, the water from rain or snow found the present load on the system is well “'’" 
its way thru the coal or ash pile, over the within the capacity of one compressor, it 1: 
surface and down the sides of the rock, has been found that the consumption of tei 
staining and discoloring it. With smoke coal is no greater when the load is div 
from the boilers filling the quarry, the ided between the two units than when one m4 | No, 2 
exposed faces were quickly covered with compressor furnishes the entire output. | 
a dark deposit. Since air has been used, In other words, it has been found just as 
these effects have disappeared, and the economical to operate the two main units : “i | ~_ 
f js ' v neighboring qual 
rock quarried presents a clean, sparklin in parallel at about 30 revolutions per min- 1006 feet IL‘casing then ¥ 
P i 
to 1200 feet ®\4 casing a: 


surface. ute as to run one at 60 revolutions. The 


1000 feet 8% casing 
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which it must operate. A con- 


maintained, meaning 


tages unde! 


stant speed must be 


a constant maximum friction load. The 
engine operates at the most economical 
cut-off only at one load. When either 


underloaded or overloaded its economy is 
reduced. Not only does the engine oper- 
ate at lowered efficiency under light load, 
but the same is true of the generator. The 
total efficiency of the unit is the product 


of these reduced efficiencies 





Japs Are Silent Bridge Builders. 

Near the camp of the correspondents | 
watched the company erect a 
bridge some 250 feet long and 7 feet above 
the center. There was no 


pioneer 


water at the 


apparent hurry or bustle, no shouting of 





SHOWING HAMMON GAS 


JOINT 


FIG, 5. PIPE LINE 


orders, no wrangling, no noise. The bat- 
talion worked like a silent, well-oiled ma- 
chine, and it took just four days from the 
time the men entered the sacred pine forest 
of deceased Chinese ancestors and began 
to fell the trees until the last plank was 
laid, the guard-rails placed, and the bridge 
The largest timber used 
diameter, Axes 


ready for traffic 
was about 8 inches in 
played a very little part, and broad one- 
linked or sec- 
their 


Chinese saws and a 
folding cross-cut 


The two-man folding saw is par- 


man 
tional saw took 
places. 
ticularly interesting, consisting, as it does, 
of 6-inch lengths of thin spring steel, ™% 
inch wide, linked or flexibly riveted, end 
on end. The saw-teeth are the same size 
and set as in the ordinary cross-cut saw. 
By girdling a tree with this saw and grasp- 
ing a handle in each hand one man can 
actually cut down a tree, but usually it is 
used by two men. In one day all the piles, 
cross timbers and brace ties were cut in 


this forest —Leslie’s Weekly. 
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General Features of German Education. 

Che distinctive qualities of a nation are 
revealed in nothing more clearly than in 
its educational institutions. Germany 1s 
proud of hers, and the world admits her 
right to be proud of them. They are re- 
garded with universal and 
where, perhaps, more than in England. 
judge from public utter- 


respect, no- 
Yet, if one may 
ances, many of those who extol German 
education have a very vague, if not en- 
tirely erroneous, notion of what consti- 
tutes its excellence. Otherwise we should 
hardly have the curious suggestions which 
are constantly made for improving our 
own education or the exhortations to copy 
the American example, for in this, as in 
other things, the United States and Ger- 
many are at opposite poles. To sprinkle 
‘technical’ schools, colleges and universi- 
ties about the country, as from a pepper 
box, with the aid of millionaires, to mod- 
ernize the old public schools and universi- 
ties by substituting science or commerce 
for classical studies, to secularize elemen- 
tary schools, and to place within the reach 
of everybody the same general education 
up to eighteen or twenty-one—these are, 
roughly, the suggestions most frequently 
made. There seems to be a general as- 
sumption that the more educational estab- 
lishments we have, the more “‘technical’’ 
they are and the longer young people are 
kept in them, the better. Those are the 
principles which have directed educational 
“progress” in this country and in the 
United States, but they are not the prin- 
ciples taught by the example of Germany 
In this as in other matters discussed in 
these articles the distinctive excellence of 
German procedure lies in the conscious 
adaptation of means to a definite end 
That is why the Germans are so methodi- 
They do not act at random, because 
They rarely 


cal. 
they keep the end in view. 
mistake the means for the end or become 
slaves of The 
that they think things out more 
It has its 


the words. reason is, I 
suppose, 
thoroughly than other nations. 
drawbacks; it makes them slow and de- 
liberate, but it makes them sure, and it is 
the lesson above all others that we need 
to learn from them, because our weakness 
When we 


pursue it as di- 


lies in the opposite direction. 
clearly see the end we 
rectly as any other people and with un 
equaled resolution; but we are generally 
vague and uncertain, we mistake the 
means for the end, and are perpetually en- 
slaved by phrases. The example of the 
United States is the 
low, because there 
tho not so vague, 
ridden, and wildly 
bargain. 

Now, education in Germany is regarded 
and treated as the means to an end. The 
end is the production of good citizens and 
the promotion of national strength and 
efficiency. I suppose that would be gen- 


erally allowed to be the end here, but the 


vorst for us to fol- 
they are also vague, 
rather more phrase- 
the 


adventurous into 


*From correspondence of The Times of London. 
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difference is that in Germany it is kept in 
view, and not. All kinds of 
things are substituted. First, education 
is made an end in itself, then schooling is 
confounded with education, and its multi- 
plication and prolongation become ends; 
then some “‘system” or “‘method” is exalt- 
ed into a fetish; the word “science” or 
“technical” dominates minds; in 
others religious animosities or party poli- 
tics or social ambition or class feeling are 
the actual motives. Amid all these things 
the real end drops out of sight. An illus 
tration may be taken from the most justi- 
fiable of these aberrations, the cry for 
technical education. It takes the form of 
demanding institutions like those of Ger- 
many or some other country and multi- 
plying them in a promiscuous fashion. 
The end is never clearly formulated, but 
technical schools become an end in them- 
selves. If we really took Germany for an 
example we should first ask ourselves, 
Whom are we going to educate, and why? 
And we should adapt the means accord- 
ingly. We have a large number of techni- 
cal schools, but if you inquire of those in- 
terested in them what they are aiming at 


here it is 


some 
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FIG. 0. SECTION OF THE HAMMON JOINT 

you find at once the most vague, confused 
and contradictory ideas prevailing. Some 
think their is to produce better 
workmen, others that it is to produce any- 


but reconcile the 


object 


thing workmen. To 


_various objects intended to be served by 


the same institutions, you must have re 
course to the most general formula and 
say that their purpose is to teach some 
thing useful to anybody who cares to 
learn. I dwell on this confusion, not in 
condemnation of our schools, which have 
many good points, but in order to make 
clear by contrast the distinctive qualities 
It is not so much 
should take for 


of German education. 
the institutions that we 
our example, as the spirit and purpose 
which have fashioned them. From top to 
bottom they have been developed out of 
the past by a logical process to meet clear- 
ly defined needs arising out of the march 
of events. They have thus become differ- 
entiated into many grades, each adapted 
to a specific purpose. 
CONTINUATION SCHOOLS. 

At fourteen the children leave the ele- 
mentary school after eight years’ school- 
ing, divided into three grades, and begin to 
earn their living. Some indeed do that 
earlier. Broadly, however, the normal 
course is for boys and girls to go to school 
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till fourteen and then to work either at 
home, helping their parents, or in business. 
In trades obtains 


1 


boys are apprenticed; in others, boys and 


where apprenticeship 
girls are taken on at a low wage—say, 2s. 
6d. [61 cents] a week and work their way 
up as skill. 
They learn their trade in the place where 


they grow and acquire the 


it is carried on, which is the only place 
where it is or can be properly learned 
But in order to prevent their forgetting 
learned in which 
they readily do, and to promote their men- 
tal development in the same direction, con- 


all they have school, 


tinuation schools have been established, 
where they get a few hours’ instruction 
in the week from fourteen to sixteen, sev- 


enteen or eighteen years of age. There is 
no uniformity about these schools, which 
have been developed out of voluntary ef 
forts; 
the land, different for boys and girls, and 
different 
in some and not in others. I 


they are different in towns and on 


different again in States, being 
compulsory 
confine myself to those bearing upon in 
The 


is twofold 


object in view in the 
(I) 
development 
help them to become efficient in their trade 

As Diisseldorf is one of the latest towns 
to establish such schools, it may be taken 


dustrial life 


schi ¢ Is 


to continue their 


general mental and (2) to 


to illustrate their aims and character ac 
to th The by- 
law establishing the schools, authorized on 


cording most recent ideas 


December 10, 1901, provides that all ap 
prentices and youthful workers engaged in 
every sort of trade, including commercial 
business, in the town are bound to attend 
the continuation classes on the days and 
hours appointed until the end of the school 
half-year in which they complete their six 
teenth If they fail to the 
standard required, the liability may be 
prolonged for another half or full 
Only those are exempted who can produce 
evidence to the satisfaction of the school 
committee that they possess the knowledge 
and acquirements which it is the aim of 
the school to impart. Youthful workers, 
apprentices, who the 
school age may be admitted as voluntary 


year reach 


year. 


etc., have passed 
pupils on payment of the school fee, with 
the consent of the committee. Employers 
are bound to contribute Is. 6d. [36 cents] 
quarterly for each scholar employed by 
them of age; voluntary scholars 
pay the same. Scholars are bound to at 
tend regularly and keep the rules under a 
penalty of 20s. [$4.87] or three days’ im- 
The latter has been applied 
Parents and guard- 
from 


schoc y] 


prisonment 
in two or three cases. 
ians are bound not to keep boys 
coming, and employers are bound to let 
them leave off work in good time to attend 
school, both under the penalty named 
above 

[There are, therefore, both compulsory 
and voluntary classes, and to these must 
be added drawing classes for boys, which 
The size of the classes 


They 


The hours are 


are also voluntary 


varies from 18 to 45 are held in the 


elementary schools in all 
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cases six a week, from 5 to 8 


P. M. twice a week, except for the barbers 


namely, 
and bakers, whose hours are from 2 to § 
P. M. 


Saturday. 


No compulsory classes are held on 
The voluntary classes are held 
on Sunday morning from 9.30 to 12.30, or 


~ 


in the evening from 7 to 9 on one or two 


days in the week. The subjects of instruc- 
tion are drawing, arithmetic, reading, com 
position, bookkeeping, knowledge of social 
legislation, and other matters bearing on 
the rights and duties of the lads as mem 


bers of the community. For instance, they 


are instructed in the labor laws, the | 


ega 


relations of employers and employed 
workmen’s insurance, the object of tariffs, 
taxation, and similar matters. But the 


chief energy of the Fortbildungsschule is 


expended on drawing, which is taught in 


the most methodical manner and on a care 


fully devised system [he principle is, 


while training the hand and eye, to make 


the exercise bear specifically upon the 


trade in which the pupil is engaged, and 
is expended on adapting 
The lads have 


with 


great ingenuity 


the lessons accordingly. 


. en , a = J] 
come clean, and particularly clean 


hands, which has a good disciplinary effect 
Doctor Kuypers, the government district 
inspector, who has been placed in charge 
of the Diisseldorf Fortbildungsschule and 


is responsible for the organization, has 


studied the English voluntary continu tion 
schools and formed a high opinion of 


He has 


picked up 


them, especially those in London 


utilized various suggestions 


there in the organization of his own. In 
Germany, I generally, they are 


may say 


very well informed about English institu- 


tions and frankly appreciative of their 
merits 
The German continuation schools are 


for the most part administered and main 
tained by the municipality under govern- 
ment supervision and with the aid of a 


grant. They also receive in many cases 
substantial support from employers, who 
have also founded and maintained such 


schools, where they did not otherwise ex 
ist, on their Other 
ployers, again, where there are none, insist 
that their apprentices shall attend neigh- 


own initiative. em 


boring schools. A special class of continu 
ation 


maintained in the State mining district of 


schools called ‘“‘work schools’ is 
the Saar, and the miners of the Ruhr coal 


fields have a number of their own 
TRADE SCHOOLS 

The education hitherto described is of 

a general character, with at most an in 

If | 


am not mistaken there is a general impres- 


direct bearing on particular callings 


sion in England that Germany possesses 
for 


the training of workmen in their particu- 


a very superior educational system 


lar trades, to which the industrial prog 
ress of the country is largely due; but that 
They learn their trade in the 


did 


in the days when they were more capable 


is not so 


workshop, just as our own workmen 


and artisans, if old hands ar: 


trusted. than 


mechanics 


to be they are now Ap 
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prel ces ) t ( ‘ ( 10 
for workm« lay Get \ \ 
tew indeed, if tor ire exclu it 
tend the scl SW | re called t 
cal England Phe ré howeve 
some trad S( and A ps 
which opportunity is given to lads of that 
to study their calling n e tullv and 
to acquire greater proficiency than is p 
sible in the regular course of ordinary 
work. Some of them are established by 
issociations of employers, as in the meta 
ndustric f the Berg district, which have 
school at Remscheid, or by individua 
firms. Guilds have the power to estal 
sh schools for their own trades, which 
re the handicrafts They also assist in 
classes of the Fortbildungsschule for 
their own specialty No comprehensiy 
format ybtained about trade 
hools of t they are partict 
irly nun lw rganized in Ber 
Practi 1 iction in tl 
re il ven a I it 
) t I) eldort (1) 
the wl ( 1 tl il ( ( hi 
} g I Vy worl ( may 
ery small pa I ( dustt level 
nt . €. ny 
Y SERVIC! 
There truly education 
tactor in ‘ f the workman, t 
s not usually garded in that light \t 
twenty a German subjects, witl 
yme trifling exception ire liable to set 
vice with the colors tor two years in t 
infantry or three years in the cavalry. It 
is reduced to one year in the case of el 
mentary school teachers and candidates 
for the post, and to one year’s voluntary 
service for those who have reached a cer 
tain standard of higher education or wh 
pass the required examination. Practically 


population passes thru the ranks 
Th 


comes just when a lad has learned 


the male 
it the 


liability 


or twenty twenty-two 


Ape 


undoubtedly forms a break 


but I 


his trade, and 


in his civil career; have met with 


no two opinions about its educationa 


alue to the individual and its industrial 


value to the nation Perhaps the most 
striking effect is the physical benefit de 
: = 
rived from the exercises, drills, gymmnas 
tics and regular life It turns a weedy 
unemic lad into a_ well-knit, upstanding 
voung man with sound lungs and well 
developed limbs It further teaches him 


iuthority 
The 


visible at every 


cleanliness, discipline, order, 


self-respect and respect for others 


effect in the workshop 18 


tur! It is hardly too much to say that 


more than at 


service 


educational influence, the making 


the military 
other 
Employers and en 
together; they 


ind they 


industrial Germany 


ployed have gone thru it 


have learned in the same school, 


understand equally that order is essential 


to every organized force, industrial as wel 


is military. It sometimes objected that 

military training the defect of making 

men automata and incapable of initiative 
. shal A’ 7 iT +¢ 


That rtainly 








denied that the Germans, and particularly 
German workmen, are weak in initiative, 
but that appears to me to be in the na- 
tional character, which is essentially de- 
liberative rather than adventurous. Their 
virtue is order, and they do well to culti- 
vate it. Perhaps, if the sole object of the 
training were social or industrial, it might 
be somewhat relaxed with advantage, but, 
as things stand, no unprejudiced observer 
can how great a 
physical and industrial strength it is 


fail to see source of 





Legal Notes. 
BY E. P. BUFFET, LL. B. 


STEEL HAMMERS—-WORKMEN’S TOOL KITS 

In Tompkins vs. Marine Engine & Ma 
chine Company it appeared that a young 
man had been setting a planer tool with a 
steel hammer and that a chip had flown 
from the tool, putting out his eye. The 
New Jersey Court of Errors holds that 
since the use of a steel hammer for this 
purpose agreed with a common usage, his 
employer was not responsible for failing 
to furnish him with a soft hammer, altho 
the use of the latter might have been bet- 
ter and The employer is 
hound to use reasonable care to furnish 
uitable tools, but not necessarily the best 
or safest. 

In this particular case the hammer had 
heen furnished by the young man himself 
Che court (per Vroom, J.) says: “Grant 
ing that the permitting by the defendant 
[the employer] of the use of the steel 
hammer on the part of the plaintiff was 
an adoption of it by the defendant, it by 
no means follows that it was an improper 
implement to use,” etc. This raises the 
interesting and potentially important ques- 
tion, whether, when an employer requires 
his workmen to supply their own kits of 
tools, he assumes responsibility for their 


also common. 


quality as if he furnished them himself 

58 Atl. Rep., 393 

| UDICIAL ENDORSEMENT OI 
HITCH. 


THE BLACKWALI 


In the case, Palato vs. International Sil 
ver Company, Judge Platt, in the United 
States Circuit Court, District of Connecti 
cut, has sustained the propriety of using 
the “Blackwall hitch” for securing a chain 
to a hook in raising the ram of a hydraulic 


“ 


press for repacking, so far as responsibil 
ity for an concerned. The 
making of the hitch is thus described: “A 
length, 6 feet and 9 
inches long, having been attached to the 
ram as heretofore described, was thrown 
over the hook in such a manner that the 
chain was supported by the hook above its 
heel, and crossed in the dip of the hook 
below and opposite; the free end falling 
first across the dip, and the weight-carry- 


accident is 


chain of sufficient 


ing portion lying upon the free portion 
By this simple device, it is evident that, 
owing to the force of friction, the chain 
can carry the full weight of its capacity, 
and the greater the weight the greater the 
security.” 129 Fed. Rep., 652 


AMERICAN MACHINIST 
An Old Engine 
EDITORIAL CORRESPONDENCE. 

Some years ago, while in Philadelphia, 
a mechanical engineer mentioned to me 
that there was a very old engine in a 
malthouse on Vine street. This engine 
was supposed to be the oldest engine in 
the United States. At that time I was 
occupied with other matters, but a few days 
ago I recalled the conversation and, after 
consulting a Philadelphia directory, wrote 
to the Francis Perot’s Sons Malting Com- 
pany, 314 Vine street, Philadelphia, asking 
them if it was true that they had an old 
engine in their possession and requesting 
permission to photograph it if still in ex- 
istence. On receiving a favorable reply, 
promising me every assistance to get the 
history of the old engine, I went over to 
Philadelphia on August 10. It would be 
perhaps as well to mention that this (as 
far as I can discover) the oldest engine in 








STEAM ENGINE OF © HORSE-POWER 


the United States, is most appropriately 
the property of the oldest business house 
in the country, and possibly in the world, 
if one takes into consideration the fact that 
it has been carried on in direct line of 
descent from generation to generation for 
over two hundred years. Anthony Morris, 
the founder of the business, came over 
with William Penn in the good ship “Wel- 
come” in 1682, as a Friends tailor. He 
was present at the signing of Penn’s treaty 
with the Indians. He first went up the 
Delaware to Burlington, N. J., 14 miles 
above Philadelphia, and remained there 
till 1686. About 1687 he bought a lot on 
the east side of Front street, below Wal- 
nut, erected a brewery and founded 
the business which has grown into that 
existing to-day under the firm name before 
mentioned. There are still in the firm 
members of the Morris family. Anthony 
Morris was the second mayor of Philadel- 
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phia and was also supreme judge of the 
Commonwealth of Pennsylvania; he died 
in 1721. The business descended from 
father to son, until about the year 1818 
Francis Perot, who had served his appren- 
ticeship with the Morris firm (and later 
married Morris’ daughter) started a brew- 
ery and malthouse on Vine street. In 1819 
Thomas Halloway built for Francis Perot 
a stationary engine, which of course in 
those days was a thing to be wondered at. 
Up to that time most of the manufacturing 
had been done by water, wind or horse- 
power, and even treadmills were not un- 
common. When the engine was installed 
the people for miles around came and 
stood in the courtyard watching it. I can 
imagine the “lugs” the engineer of that 
engine put on. 

It will be seen by the photograph that 
there is not enough of the old engine left 
to tell exactly what it was like. One ac- 
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MURRAY & Woop, 1806 


FENTON 


count states that “the piston connected 
directly with a crank upon a shaft placed 
on the floor above,” but I was told by a 
gentleman connected with the malthouse 
that “the engine worked like a ferryboat 
engine’ —1. ¢., it had a beam. 

The engine was in constant operation 
from 1819 to 1872, when it was taken out 
to make room for a larger one. The horse- 
power was variously given to me as from 
10 to 20. 

I could get no data as to how much 
coal was consumed or how many revolu- 
tions per minute, or what the steam pres- 
sure was. The iron box seen in the illus- 
tration Fig. 1 measures 5 feet long, 2 feet 
Geep and 20 inches wide; this was a tank 
which was kept constantly full of cold 
water. At Fig. 2 is shown a beam engine 
with its beam underneath the box; this 
engine (somewhat similar to the old Perot 
engine) was built in 1806 by Fenton 
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In Fig 


t 


inside thre 


England 


& Wood, 
dotted 


Murray 


we see in nes 


tank the bottle-shaped condenser som 


times from its shape called a “pickle pot,” 
could not find 


and also the air pump. I 


either pickle pot or air pump, nor could | 
discover anyone who remembered whethet 
\s will be 


the cylinder, about 40 


there had been any seen by 
referring to Fig. 1, 
inches long by about 1o inches bore, was 
bolted to this box; the round, pipe-like 
port reaches to the top of the cylinder 
from a point at one side of the valve chest, 
where it connects with a short rectangular 
at other end the 


This port is also bolted on, as 


port opening its upon 
valve seat 

also the valve chest. The engine was 
double acting: the steam was admitted to 

e valve chest thru a rectangular opening 
on the side (next the wall) 354x134 inches 
Perot to 


ver off, providing 


I obtained permission from Mr 
the valve-chest « 


take 

I did not break anything. I had no wrench 
with me, but I found an old monkey 
rench which had been out in the open 


ur for no one knows how long, the sliding 


jaw had rusted solid to the bar; however. 


the gods were evidently propitious, for on 
ing the wrench I found the jaws just 
the right distance open to fit the valve 


I got the cover off with 
the 


chest cover nuts 
out much 
backward and forward, but the valve was 
solid, so that I could 
its 


trouble by working nuts 


rusted in not move 


it. Luckily, the valve was at extreme 
forward travel, and this gave 
to measure the 


to the bottom of the cylinder, which was 


me a chance 


short port leading direct 


1 inch wide by nearly 5 inches long. 1 
could not get the size of the exhaust port 
on the slide-valve seat, but at the bottom 
end where it should connect with the con- 


denser it was about the same size as the 
rectangular steam pipe before mentioned 
There is no sign of a connecting rod, a 
beam, the eccentric or its rod 

The shaft 4, Fig. 1, is 3% inches square, 
uurnaled in two places, and is in good 
condition. The flywhel B is about 6 feet 
in diameter by about 2' inches face; it 
has a square hole in the boss. The rock 
shaft C for actuating the valve is in the 
position it occupied when the engine was 
The hand lever on the rock shaft 
a stud E projecting from its inner 


to the 


In use, 
has 
side, which eccentric rod or 
evidently 


bolted 


actuating device 
The 
to 
was unable to find out its original position 


other was 


connected governor /) is 


to the tank prevent its being lost. | 


The balls are 414 inches in diameter, and 
the distance from center of ball to center 
of fulerum is about 28 inches. The pres 
sure gage was a glass tube with a large 
this 


quantity of mercury in it: mercury 


supported a stick with notches in it, these 


notches indicating the pressure. Occa 


sionally the pressure became so great as 
the of 
One time when this occurred some 


to blow rod and mercury out the 


+) 


tube 
of the mercury fell into the vest pocket of 


the late Mr. Perot: on takine his wateh 


1 
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mut of his pocket on his arrival home u 
the evening it was coated with a film of 
nercurv. he remarking to his wife that his 


gold watch was changed to silver. 


1 
i 


\ few 
lays after this he found that the mercury 


iad eaten thru the gold case 


In following up clues about different 


Oct r 0, 1904 
144 North nt street, in 1837, but there 
Was no mention of his business address 


| was unable to find out the original cost 
of the engine, but I got three pages from 
Thomas Hallowel’s ledger giving a list of 
Perot from May 


These old pages 


work done for Francis 


15 to November 10, 1819 





rn es 


nny cette 


tS ae ae 





PIG. 3 \ LEAF FROM 
men who night be able to give me some 
went 


information about the as 
far as Wilmington, Del., and Haddonfield, 
N. J.. 


had long been dead. | 
out that Thomas Hallowel (not Holloway ) 


engine, | 


but all the men I was in search of 


did, however. find 


) ,OIN) nake ) 1 live ' 
W-cnagine MAKCI ma ved l 


Was a ste 





THOMAS 


HALLOWELL S LEDGER 
show that Hallowel charged 334 cents a 
pound for heavy castings in iron such as 
false bottoms for mash tuns For two 


frame he charged 


40 cents A 


castings for furnace y 


cents per pound: brass was 


Peacock was charged at 
Tames 


man named Ebet 


tan vile Robert and 


S- a0 We! 
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Peacock were charged at $1.25. Fig. 3 is 
reproduction of one of these pages, the 
‘To Thomas Holloway” being 


i 3S 


nscription 
f recent date E 

Foundry Practise With Copper and Its Alloys 
Copper and its alloys are very important 


+} 


materials from the standpoint of the ele 


trical engineer, and since a large part of 
these materials must be shaped by casting, 
foundry 
them becomes important 

The 


simple: 


the practise in connection with 


process of casting is ipparently 


Copper is not hard to melt, and 


when melted it is not difficult to pour the 


fluid mass into a properly shaped recep 


icle. Sad experience has, however, shown 
the foundryman that good results cann 
he obtained by any haphazard methods 


lhe first requirement is that the c 


ppel 
rt 


must be heated to exactly the right ten 


perature. If the heating lx 


prolonged and 


] 


e metal is brought to a bright red heat 
it becomes “‘soaked,”’ as it called \fter 
being poured there is period of quiet 
ness, and all seems well; suddenly there 


small explosion; the sand is blows 
the flask 


flies in all 


and the metal at 
When the casting 


is usually fou 


directions 

examined it 
no resemblance to the patter If 
heating be incomplete and the temperatut 
will be somewhat dif 


too low, the action 


- 
= 


ferent, but the resul 


no more sat 


isfactory Chere explosion, 


but, instead, the on the copper rises 
and breaks up: the metal at the gate swells 
and the liquid copper continues to ooze out 
for some time. When examined the cast 
ing is found to be full of blowholes, thei: 
number depending upon 


at which the metal was cast 


temperature 
The effect 
underheating is the 
the 


f overheating or 


same, regardless of fuel employed 
whether coal, coke, oil or gas 
The second requirement is that the sand 


shall have a proper neither too 


tempel! 
wet nor too dry; experience alone can 
teach one how to best fill this requirement 
If copper is poured into green sand, the 
be full of blowholes. On the 
other hand, dry sand will hold to 
The foundryman’s hardest prob 
is to produce castings free from blow 
holes will look all 


right on blowholes are 


casting will 


not 


Sometimes a 
the 


found inside 


casting 
but 


piece is turned up 


outside, 


when the 


Every job requires instructions from t 


foreman about the temper of the sand, po 


sition of the gates and risers 
At the 


are now 


1 


Westinghouse foundry castings 


made without difficulty 


being 
‘ “ 
which range in size from I ounce to 


h 
Phe 
1" 


observing the following 


500 


—p yunds difficultic s have been overt 


come by rules 

Heat to exactly the right 
2. Have the 
3. Melt the 


4. Keep the metal covered at a 


temperature 


sand at the proper temper 


copper quickly 


*Read before the Electric Club by W. J 
Reardon, foreman of brass foundry, Westing 
house Machine Company 
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. tt? . , 
5. .vNever let the meta 
nace when ready 
6. Add 


In m 


a small amount of 


silicon coppet 


xing and melting brass a few sim 


ec tG@ d be observed 
1. Weigh carefully 
2. Melt quickly 


3. Prevent volat ation as tar as pos 


s shou 


and uniformly 


j. Pour at exactly the right heat 
e may seem needless, but 


bad results are ften traceable to carele 


weighing 


Pouring at the proper 


the utmost importance \t the present 


me the temper is estimated by the naked 


ye, the experience of the melter and skim 
ier being relied upon to decide when the 


etal has reached the temperature proper 


1e alloy and the character of the 


he Wi 
house foundry for the determination 


been attended w 


I temperature Ss 1 t 
rea iccess hiefly ( int of vibr 
ol In o pla strument 
rroven unsatisfactory be e of its slug 
gishness esp ling t ings ft ten 
erature 
\ bearing me esembling gly meta 
is been used in the Westinghouse fow 
ry which gives excellent results. It 
mposed of copper, tin, lead and 
This allov is dithcul » make because I 
e tend \ f the lead, whose specifi 
gravity hig to settle to the bottom 


f the 


here seems to be no amalgamatior 
| ] ind 


( opp I 
cipitation of 


tions of 
in used lo check the pr 


lead the bottom of the casting was chilled 


with running water immediately afte 
pouring. This gave good results in small 


bearings, but not with large. Finally, 


methods of mechanica 


ed which 


mixing were adopt 


llent results both in 
The 


and 


Gave eCxXCt 


and on test test showed re 


casting 
markably low friction small wear 

\nother alloy was made up of the same 
of mixing 


divided 


first consisting in mak 


. different scheme 
The 


nto two steps, the 


lements, but 


was adopted mixing was 


ng an alloy low in copper, and the second, 


mixing this intermediate alloy with cop 


intermediate alloy was made 


the copper first under a char 


‘oal cover and then adding lead, then zinc, 


then tin: overheating being carefully 
ivoided This intermediate alloy was 
poured into ingot molds \fter cooling 

was put into melted copper. The re 
ulting alloy could be cast in sand and 


vithdrawn wl red hot without showing 


\ gens of lead sweating out, altho the 
mperature of the casting when with 
drawn was far above the melting point of 
id The temperature must be watched 
ery carefully, as a slight excess causes 
he lead gregate ind chiefly for this 

reason, the alloy cannot be made in 
Swar furnace 
Ir the Iting illoys it is customary 


temperature is of 





é t o ) 1 thet idd the 
thers in the order of their me ng points 
e one witl é west melting point be 
g added las S nes, howev met 
Ss Wl \ { tempera re below that 
f the melt ig p it I ine I € I 
stituen Fo ot m De 
nade bv first ting ne, whi elt 
ib 800 degre Fahr., then taking 
thie cI pte { I he fi e nd iding 
1 copper whose melting point is about 
> OOO d 7rees Fal 


taining 
ind tin is tl] 1 ill separate out 


msiderably in 


excess of that of | it by decreasing 
the pe ¢ oe tT t creasing that 
f lead the larget portion of lead alloy 
t t+ A . 
I \ rad 
p t oO pe 
| | I I l¢ id 
) ty , ; + 


ng n 1 Vi \ 
14 
! . ey 
( 1 fr l ¢ 
q * ga gat 
4} , ‘ j p . ‘ on i 
It ] \\ dy fe pouring 
long the grati1 
’ ’ ‘ ¢ been poured 
nd cool enoug] ie flasks are dumped 
n this gt g, t \ h the sand pass« 
to an automatic riddk Che riddle catche 
ind throw ut al rap, nails, et and 
the siftes d irried by belt conveyor 
to a set of rol \fter passing thru the 
rolls it fall » a self-dumping pan 
where a certain amount of water idded 
bringing it to the right temper An el 
vator takes the sand as it is dumped from 
the pan and carries it to the overhead cor 
veyor to be used over again 


when the di 
tance handled was so feet or less, but afte 
haul it was left such condition 


] . 2 +} 


ogethet! 


The sand gave no trouble 


a longer 
that it when the 


like 


ng entirely the shape 


hot metal struck it, but washed away 


examined under 


the microscope tl sand was found to be 
entirely disintegrated; the grit and the 
loam were separated, and formed into glo 


vuld 


difficulty was overcome by passing 


bules that w not stick to each other 
The 
from the 


f chilled 


the sand, after being discharged 


flask and riddled, between a et 


IIs hese rolls have to be kept in good 
pe ror iS oon they be ome wort 
the ur disintegrated con 


A New Premium Plan 
Phe pretty 1 rhter lr a Cass yuUNty 
\lo.) farme ff 1 f es to tl 
) d wl i do tl mo wo! 
d ist nd betore nig 
‘ | ~» f ‘ 
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Electric Driving at the Witton Works of the 
General Electric Company. 
BY EMILE GUARINI. 

The works of the General Electric Com 
Witton, sirmingham, aré¢ 
supplement those of the 
Manchester. They 


sections, all of 


pany at near 
designed to 
company at 
distinct 


same 
comprise four 
depend on a single central station 
The first 


alternators, motors 


which 
for light and power section is 
for building dynamos, 
and other heavy electrical machines; th¢ 
manufacturing arc-lamp car 
electrical 


second f ir 


bens, cells, brushes and other 


devices; the third for iron for elec 


fourth 


ubes 


trical conductors, cables, etc.. the 
being a foundry. 

The current of the 
Witton is a continuous 
the Manchester works it is an alternating 


The continuous current was decided 


central station at 


current while at 
one. 
upon because the majority of the machines 
which are to be built there are continuous 
current machines 

The central station comprises a dynamo 
a Gall 


of 350 kilowatts driven by oo 


gine, one of 250 kilowatts driven by 
Peach engine, and another of 50 kilowatts 
driven by a high-speed Bellis engine 

Each generator may be connected eithe: 
with the testing room or with the work 
shops. For testing alternating current ma 
chines they employ at Witton either a mo 
tor generator or the 350-kilowatt dynamo 
which is arranged to produce either con 
tinuous or.an aiternating current at will 
The motive- power current has a tension of 
460 volts, that of the lighting circuit 230 


volts 


bo 
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FIG, 2 PORTABLE DRILL WITH ELECTRIC DRIVE AT THE WITTON WORKS 

With the exception of the large machine nto three sections, each of which has its 
tools, which, as said, have their own mo motor. 

tors, the machines are operated by a main The machine tools are disposed in six 


driving shaft. In the workshop this shaft 


has a length of 300 feet and is divided 

















FIG. I MILLING MACHINE WITH ELECTRIC 


ERAT 





DRIVE AT THE 
ELECTRIC COMPANY 


GEN- 


THE 


WITTON WORKS OF 


groups: edging machines, planing and fin 
ishing machines, drilling machines, boring 
group 


machines, lathes and drills. Each 


is placed under the supervision of a fore 
The 


registered by Rochester clocks 


man presence of the workmen is 


In the workshops for manufacturing cat 


bons the specialty is arc-lamp carbons 


Che works can furnish also carbons for 


cells and other electric apparatus, as well 
as agglomerated manganese 
rhree views are given of interesting ex- 


amples of electric drives of machine tools 


at the Witton works, Fig. 1 being a heavy 
milling machine, Fig. 2 a portable drill and 
also porta 


which 


Fig. 3 showing two machines, 


ble, of the shaper or slotter type 
reciprocate the cutting tool either vertical 
ly or horizontally or at any desired angle 
between. The tools are of additional inter 
to American as examples of 


The 


ample provision made for locating and se 


est readers 


transatlantic machine-tool design 


curing both the work and the tools upon 


W be noticed 


\ convenient rule for ascertaining the 


number of claims that can be written for 


a patent on an invention by an up-to-date 


patent atte count the number of 


words in the first claim and then compute 


rney 1s to 


all the different positions these words may 
on the 


be made to occupy by transpositior 


permutation prin “iple 
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The Machine Shop and the Home—lll. intended going out this evening?” I ven whenever these things come up that he 
BY A MACHINIST'S WIFI! tured, as gently as I could will want to leave his job and look for 


While we were not in society in any I wished that I had not asked the ques another one somewhere else. Leaving that 
sense of the word, yet we knew some nice tion, for I did not like the look that it job meant leaving the town, as it was the 
people and liked to see them once in a_ brought, and the answer came in a tone. only shop of any é l ymetimes 
while. It did seem a little bit hard t that I had never heard before. “I did g thought it would be as well if we did move 
think that it was impossible to accept an and explain it as politely as I could, and away, as he said that he would never daré 
invitation and be sure that we could go, was given to understand that I was to dé to buy a home. He said that the men that 


and a broken engagement is expensive in. as I was told, and when I was told, and if owned homes seemed afraid to call their 
many ways. This is how it used to be that did not suit me I could get out. If souls their own, and he wasn’t going 


We would have an invitation to a little I had a dog I wouldn't talk to him as I put himself in that fix 


gathering, and I would say, “Will, please was talked to; and if it wasn’t for you [here was another thing about having 


come right home from work and I will little woman, it would be the last time to work overtime that he did not thinl 
have supper all ready, and your clean they would ever have a chance to talk that was right. Where he had worked befor 
clothes all laid out. That will just give way. They don’t own me because I am he came here, when a man had to w 


us time to be up there in good season. working there. It is more than likely that overtime he got paid more for it than hi 
You won't forget about it, will you?” “Oh that job will lie around half the day to did for the regular part of the day, but 
no,” he would tell me; he would not for morrow. I worked as hardasI couldtoget here he got just ame for an hour of 
get. And he was good about remembering it done in time so as not to disappoint work, no differet vhether he worked all 
when I wanted him to do anything for m« you, and would have been willing to g night or not \ husband used to say 

Supper would be ready, a nice little sup without any supper if I had gotten thru 11 that he did not re very much for th 


per that would not make much work after time, and now I will be lucky if the for: little amount of extra money that it meat 

















FIG. 3 ELECTRIC DRIVEN PORTABLE TOOLS AT THE WITTON WORKS 


it was over, and I would wait for the man doesn’t try to make me work that ut he did e 1 ive a firm act as 1f 


man, wonder why he did not come, and hard all the time.”’ they thought a man had some rights 


try to think how I could explain our ab It would do no good for me to say any the matter. By their paying a higher rat 
sence from the social gathering. Som«e thing at this time, and, while I was dis for overtime he thought they were a 
people are very sensitive about such things appointed, I tried to make as light of it a knowledging that they were willing to pay 
and seem to feel that a slight is intended I could, and the matter was dropped for him something for the inconvenience that 
when such a thing happens. By and by the time, but it would not stay dropped. they put him to by telling him to worl 
the man comes, and he is not in a good We could not buy tickets to a concert or beyond the usual hour He said if a mat 
humor. He doesn’t say much, and I an lecture o1 ng and be sure of 1 e had any choice the matter it would be 
not very clear as to just why he was not chance to 1 he ffere ut didn't have He eit 
able to come home at the usual time. H The shop closed a day for the circus, had to lose h b or work when he w 
hasn’t had any supper yet, and a cold anda half day for the county fair. Will told t 
supper (and a disappointed wife) does said he supposed that that was to give the [ don't sup firm could have t 
not serve to cheer a man up very much. mena chance for improvement; he said he k crowding t en they wanted 1 
It is entirely too late to think of going believed that the owners of the hop to be or they would have wanted it tl 
out, and he does not seem to | in th thought that was about the level of the way all of the time, but it did seem very 
humor to read. Finally he says [ an men they employed. I did not at all like reg y g ( the spring and 
sorry that I had to disappoint you, but « the bitter w I etimes had of speak- early summer, while usually there was not 
fellow had to come in with a small jol ing about the shop. When he first began full time in the winter. “That keeps m« 
just before quitting time and I had to stay to work there he was always planning to from overdoing the working in the garde 
and finish it.” see how he could make the work go bet n warm weather,’ Will would say ’ 
“Would they not have put someone else er, but he doesn’t seem to take as much Iets me make vy the lost sleep in t 


at it if you had let them know that you interest it he used to. Tam afraid 








28 
It was very nice to be able to hav: i 
little garden, but it was almost impossible 
to have it do any good unless it was at 


ittended to whe 
I could to 


and it must be 


used to do what 


ten ed to, 
it needs it | 


help it along, but when a woman is doing 
her own housework, and looking after a 
family of little children she does not have 


very much time to work in the garden, and 
a family should, be looked after when they 


need it, too 

|! was very glad that my husband was 
not a drinking man I had known men 
who would go off and get drunk when 
things did not go right with their work, 
but he would only go around for awhile 
with his face sort of set, and he did not 
want to talk. By and by it would wear off 


and he would be cheerful again until some 


thing else disagreeable would happen 

\s a general thing he was well suited 
vith the shop, and with the work that he 
vas doing These other things were the 
disagreeable parts of the job. There was 
one other thing that I was not altogether 
easy about. There were at times some 
very rough men at work in the shop 


Some of them were not at all choice in 
' 


their ta or in their actions, and on sev 


eral o ions there had been fights about 
one such a time Will had said, 
did 


born 


it After 
How would you like to move?” J] 


had 


and raised in this part of the country, but 


not move, as I been 


want to 


answered, “I am going to go wherever 


( Why ?” 


“Oh, nothing much: but if one « 


f those 
plug uglies ever triesabusing my affairs with 
his mouth did 
won't be big enough for both of us at once. 
I haven’t much respect for a firm that will 
keep such a man around, and if this thing 


as he to-day the town 


keeps on I may take a notion to look for 
a job somewhere else ‘most any time.”’ 


The best that I could do at such times 


as that was to say that perhaps the men 
were not as bad as they talked, and that 
they likely did not mean things as they 


said them, and try to have the matter for- 
gotten. I am afraid that about the only 
effect my words had was to have my hus 


band not say anything about such things 
when they did happen 

I do firm can 
too much attention to the manners of their 


not suppose that a pay 


have workmen 
who are skilled in the work that is wanted, 
still I think it might be profitable if they 
did consider it to some extent, for I know 
there 


workmen, for they must 


are families that object to having 
their boys go to work in the shops because 
of the 


allowed to 


rough, profane way the men are 


act in some of them \ store 


may not be a bit better place than a shop, 
but there is not a store owner in the coun- 
try who would keep a clerk whom he had 
heard talking in the way that can often 
be heard in shops 

There is one shop where my husband 
did not care to have me come any oftener 
unavoidable on account of the 


than was 


insulting remarks tl made. not to 
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ind women who had occasion 


but at girls 


to go 


in there 


He did not intend that I 


should know 
f a personal encounter that he found 
necessary, nor of another one that he was 
ready to have, but he said that there were 


. few men at work there that were ready 
to make trouble for a certain class even if 
there 
put 


the foreman would not, and that 


were some things that he would not 
up with for any job in the country 


[ could not blame him very much, but I 


do think that it should not be necessary 
for a man to have to fight to secure com- 
mon decency in the surroundings where 
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Slotting Friction-Draft-Gear Cylinders—Mill- 
ing Air-Pump Cylinders—A Special 
Milling Machine. 

BY JAS. 

The Westingl 
for absorbing and dissipat 
due 
railroad Witl 


rolling stock it 


SIEGRIS1 


1iouse friction dratt gear 


in apparatu 


friction the energy of impact 


coupling of cars. 


the incre veight of 


asing 
has been found impossible to provide the 
necessary capacity in buffer springs; and 
at best buffer springs are only a palliative 


since their recoil after the 


are coupled is nearly as serious al 


direct impact, and increased 

















he has to do his day’s work, and I am glad 
that my knowledge of shops is extended 
enough to show me that such a shop 1s 


not a fair representative of the shops in 


that there are 


this country I am sorry 

any like it, for one shop like that can 
give a bad name to shops in general in 
the eyes of quite a number of people, and 
still I believe that most of the men that 
worked in that shop were good men. Had 


my husband not worked there I should not 


have been as apt to know that A man 


1 : f. 
Keep ¢ UWwaVs 


a family to 


where he would 


who has 


\ Th 


SLOTTING 


MACHINI 


strength in th does not reduce 


springs 


the rect 1! 


In the Westinghouse friction gear the 
springs act up to a certain point in the 
usual manner. Should, however, the 1m 
pact be such as to compress the spring- 
beyond a certain point, they act upon 


conical wedge which pushes a set of fric 


1 


tion blocks forcibly outward against the 


nwardly ribbed walls of a cylinder, and 
ifter the blocks come in contact witl 
these walls, any additional energy of im 


pact is absorbed without 


1 


further compres 


spring. by the friction betwee: 
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FIG. 2 FEED GEAR O} 


the blocks and the walls of the cylinder. 
In the recoil the effect is that due to the 
the 
only, as all the energy of impact above 


preliminary compression of spring 
that due to the compression of the spring 
has been dissipated in friction. 


paratus acts in starting trains as well as 


The ap 


in coupling up and likewise in braking 
when but a part of the train is equipped 
with brakes or when the action of the 


brakes on the different cars is irregular 

Of the accompanying illustrations, Figs 
1 and 2 illustrate a slotting machine as 
rigged for finishing the ribs of the innet 
thre 


fore 


surface of the cylinders, of which 


are shown on the floor in the left 


ground. The grooves are twenty-four in 





number, are triangular in shape, 10 


inches long and taper 3-32 inch in thei 


The 


hase-plate of, Fig 


length. taper is obtained from the 


I, which is tapered in 
thickness and secured to housing B for 
holding the chuck. The cylinders art 
fastened in the chuck by means of set 
with a 
socket wrench thru holes in the housing, 


as shown. 


screws, which can be_ reached 


The chuck is free to turn in 
the housing, and is automatically moved 
stroke of the 


This movement is obtained by means of a 


one space for each tool 


on the main driving gear 


the groove of the 


Fig. 2, 
\ roller fitting 


cam Ff, 
into 


cam is fastened to a rocker arm having 
gear teeth which mesh with another 
geared sector keyed to a shaft, all as 


shown in Fig. 2. The shaft has two uni 
versal joints and extends along the sid 
of the machine to the chuck, where, by 
means of a miter gear connecting 
link, the motion is transmitted to the 
rocker arm C and feed ring D, Fig. 1 
Part of the travel is taken up by the 
rocker arm until it abuts against a stop, 


and 


when the feed ring moves during the re- 





INDEX 
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Fastened to 
the 
long end of which engages in one of the 


maining part of the stroke 


the feed ring is another rocker arm E, 


grooves of the draft gear cylinder, while 


the short end is actuated by the rocker 


arm C. 
When the 


machine nearly reaches the end of its 


The operation is as follows: 
up- 


ward stroke, arn C moves forward and 


Se 

































1 


Uliidi 


groove. At this po t st 
downward, the arm C travels in the ot 
direction, causing the end of arm E 1 


drop into the groove when this arm and 
the feed travel back and move the cy 
der one notch This entire movement 


takes place after the tool has left the work 
on its upward stroke and before it starts 
to cut on its downward stroke. 

On the the 


shown in feed 


right side of machine, as 
Fig. I, is a 
for the table. 


When _ the 


arrangement 


cylinder is finished, it is 


necessary to move the table out far 
enough so that the cylinder is clear of the 
tool before it can be taken out of the 


chuck, which is done by means of the ar 
rangement shown on the right of the ma- 


chine in Fig. 1. This arrangement is pro 


vided with a clutch, which may be en 


gaged with either of the two pulleys and 


moves the table either in or out, as may 


be desired, and throws out automatically 


| the end of 


when the table reaches its 
travel. 

As this operation is made only after the 
machine is stopped, the driving pulley is 


fastened to the loose pulle y on the counter 


shaft, so that the mechanism 1s in motion 
only when the machine is not running, thus 
preventing the clutch from being thrown 
in accidentally and moving the table wher 


red 


n ] 
wor des 





— 
gis 





































FIG. 3. THREE-SPINDLE 
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One of the cone pulleys on the counter- 
shaft is provided with a brake having a 
rope attached extending close to the han- 
dle of the shifter, so that the machine may 
be stopped when the tool is at the end of 
its upward stroke and clear of the work 

As will be seen in the photograph, a 
traveling air hoist is used to facilitate the 
handling of the cylinders. 

Fig. 3 shows a horizontal milling ma 
chine used for facing the two ends and 
the flange of gray-iron cylinders for air 
pumps. There are three milling heads, 
two horizontal and one vertical, the three 
surfaces of the cylinders being finished in 
Each of the horizontal 
inches in diameter and has 
forty cutters; the cutters fit in slots and 


one operaftion. 
heads is 14 


are secured by means of a steel ring hav- 
Every 
tenth cutter has a slot running lengthwise 


ing two set-screws for each cutter. 


into which the ends of the set-screws fit 
so as to prevent the ring from turning 
The vertical head, which is smaller, has 
thirty cutters secured in the same manner 
The cutters are run at a speed of 30 feet 
per minute; they have three speeds and 
have a 3-inch endwise adjustment. The 
12 inches wide, 10 
feet long, and has a screw feed and power 
quick movement in either direction at the 
rate of 15 feet per minute. 

The feed of the platen is positive by 
change of gears from 1 to 12 inches per 
minute at any spindle speed. 

The machine is provided with a frame 
for holding five cylinders, each being fast 
ened independently so that as soon as the 
first cylinder is fastened the machine may 
be started and while it is being finished 
the others may be put on; similarly after 
the first cylinder has passed thru the cut- 
ters it may be removed, and so on for the 
cylinders, thus saving considerable 
time in the chucking. About one hour’s 
time is required for finishing five cylin- 
ders, including the chucking and removing 


table work surface is 


five 





A large addition has recently been made 
to the Singer sewing-machine factory at 
Kilbowie, near Glasgow, the new erection 
being 800 feet long, 80 feet wide and six 
stories high, adding 8% acres of floor 
space and bringing up the total to 32 
acres. The erection is no cheap affair, but 
represents advanced modern construction. 
In its construction over 60,000 tons of 
material were used and 17,000 tons were 
excavated to insure a sound foundation. 
The materials included 8,000,000 bricks, 
7,000 tons of concrete for the foundations, 
4,000 tons of steel and iron structural 
work, 1,500 tons of timber and 14,000 of 
“ferrolithic.” The latter is a concrete of 
great strength and fire-resisting properties, 
consisting of cement and steel furnace 
slag and used in casing in the columns, 
girders and joists and in forming fire- 
resisting partitions which divide the build- 
ing thru all its stories into four self- 
contained divisions. The erection was ac- 
complished in six months 
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Mechanically-Made Cores—A Practical Core 
Machine.* 

Many attempts have been made to pro- 
duce duplicate cores by mechanical meth- 


ods. These methods may be divided into 


three classes. First: those which depend 
upon sifting or shoveling the sand on 
to a rotating arbor and then striking 
it off to the proper form. Second: 
those which depend upon ramming the 
sand into the mold or form, either en- 
tirely by machinery or partially by ma- 


Third: 


the use of machines which form the cores 


chinery and partially by hand. 
by causing the sand to flow thru a properly 
formed orifice under a steady and uniform 
pressure. 

The first method is used very largely 
in the making of pipe cores and other 
loam and for this it has 
been found very successful, as it is not a 
matter of ramming in the loam core, but 
merely getting the soft loam in place and 


cores, purpose 


properly formed for baking, the loam be- 
ing so soft that it will flow readily; hence 
it cannot be rammed hard like ordinary 
This method has 
been used to some extent in the making 
the 
is sifted or shoveled on to the arbor and 
swept off by a strickle board or sweep. 
Cores made in this way, either from green 
sand or loam, always require some facing 
or blacking, and green-sand cores are lia- 
ble to be very different in density at dif- 
ferent points, resulting in irregular vent- 
ing, and frequently with the accompanying 
results of scabs and bad castings. At 
present there is no machine operating upon 
this principle in general use in this coun- 
try for making small cores. 

Under the second class we find a num- 
ber of devices on the market. 


tempered sand same 


of green-sand cores, in which sand 


For making 
short cylindrical cores a stripping core box 
is in quite common use, especially in Eu- 
This arrangement of a 
plate having one or more holes of the 
required diameter and fitted with a plunger 
or plungers for stripping or forcing the 
out of the holes. The are 
rammed by hand and are subsequently 
stripped out by forcing the plungers up, 
usually with the foot lever. Such a device 
as this has two disadvantages. First, if 
a permanent or fixed vent wire is used, 
the ramming must be around it; 
hence the wire is very liable to be bent 
or crowded out of shape and in drawing 
it thru the core it is liable to disturb the 
interior. Second: it is only possible to 
make short cores in this way, as the sur- 
face friction would prevent the stripping 
or forcing of a long core from the box, 
and it would also be impossible to ram a 
long core evenly. The forcing of these 
cores out by means of a lifting plunger 
would naturally tend to make the lower 
part more dense than the upper. 

Other machines have been devised in 
which a reciprocating plunger is used to 


rope. consists 


cores cores 


done 


*Paper read by George H. Wadsworth be- 
fore the Philadelphia Foundrymen’'s Associa- 
tion, September 7, 1904. 
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force the sand thru the form for producing 
a long or continuous core. It will readily 
be seen that every time the plunger re- 
treats it must leave an impression of its 
face upon the sand, and as more sand is 
crowded in front of it a parting would 
naturally be formed in the core. As a 
consequence, a machine of this type can- 
not produce a continuous solid core. 

The third class of machine must neces- 
sarily be fed by some device which will 
crowd a continuous and unbroken stream 
of sand thru the die, and the only success- 
ful device I know of for accomplishing 
this is a screw and the machine is of the 
well-known type. It looks 
like a very simple matter to apply a screw 
to force material thru a die to give it the 


sausage-mill 


desired form, but it must be remembered 
that sand is an aggregation of extremely 
sharp pieces of mineral matter, and when 
mixed with a bond, as in the core mixture, 
it is neither fluid nor even semi-fluid, and 
as a consequence no small amount of skill 
has been required in dealing with such a 
mixture. The successful development of 
a core machine of this type has only re 
sulted after the solution of many little 
but important problems. It is now pos- 
sible to produce not only cylindrical cores 
but cores of any prismatic section, and of 
considerable length, by this means. 

The question of a vent thru the core is 
quite important. The suggestion 
would naturally be to introduce a short 
point on the screw and let it leave its own 
vent, but this point is constantly rotating 
and is subject to a very peculiar scour 
by the sand as it leaves the screw and 
takes its course into the die. As a result, 
such a point is soon worn out of true and 
finally destroyed. It has been found that 
better results can be attained by having 
the center of the screw and 
using a stationary vent pin passing thru 
the screw and its shaft and held in position 
As the 
core is rotating, the wear upon such a pin 


first 


a hole thru 


from the outside of the machine. 
is uniform at all points; hence it always 
remains in the center and alw&ys produces 
a true vent, but one of the very unexpected 
results with this style of vent has been 
that the pin is worn very slightly indeed 
In this connection, while considering the 
matter of wear, it may be interesting to 
state that while it was natural to suppose 
that the core-machine dies would be cut 
out very rapidly indeed by the sharp sand, 
to our surprise it has been discovered that 
the wear of the dies is very slight and that 
they maintain their size and shape almost 
indefinitely. 

The matter of the feeding of the mate- 
rial into a machine of this type is of im- 
portance, as found that the 
screw must be supplied with material no 
faster than is supply the 
amount of sand for the core being made. 


it has been 


necessary to 


If the screw is buried under a large amount 
of sand, it simply cuts out a cylindrical 
form, the top becomes bridged over and 
the screw ceases to feed sand forward. 
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This type of machine was first used for 
cylindrical cores, and it was found that 
the core as it came from the machine had 
a slight rotary motion. This 
tion resulted in a very smooth 
upon the core, and, as oil is used for a 


rotary mo- 


surface 


binder, the result is a very smooth surface 
which requires no blacking or slicking 
When it was finally decided to make pris 
matic cores, it was first supposed that the 
surface would not be as good as in the 
cylindrical cores, but it has found 
that by very careful arrangement of the 


been 
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a sharp corner comes in contact with the 
metal face the grain has a tendency to 


rotate about this point and place itself 


with a flat face in contact with the metal 
surface. A 


die, is undoubtedly better for 


soft die, or a relatively soft 


this purpoce 
than a hard one, on account of the fact that 
it gives the grains a better chance and 


This 


individual grains results in a 


grip for movement of the 


turning 
very smooth 


surface which when baked ts hard, smooth 
little 


wear on the dt \ similar action un 


and porous, and also results in very 
































CORE 
sides the die surface gives practically as 
smooth a surface in the prismatic cores 
as in the cylindrical ones. 

For grinding any matcrial 
cutting its surface with an abrasive, it is 


that is, for 
necessary that the abrasive be set in some 
bond which hold its cutting edges 
firmly in position while they are doing 
the cutting. In the case of core sand in 
a relatively large body being forced thru 
a machine, the individual grains are to a 
large extent free to move among them- 
selves, and, as a consequence, the moment 


will 


MAKING 


MACHINI 
doubtedly takes place about the stationary 
vent pin and greatly reduces the wear 
upon it. 

The best cores that it is possible to mak« 
in a machine of this kind can be produced 
from a mixture of silica sand, flour and 
oil. The silica sand should be clean, sharp 
and free from loam or clay, but as prac 
tically all founders use sind from a local 
bank or lake sand, experiments were made 
with this class of material, and it has been 
found that very good cores can be pro 


duced from any good, sharp sand which 


[331 


s free from loam or clay, when mixed 


with the proper proportions of flour and 


The oil used in most cases has been 


boiled linseed, but it is probably true that 


with some sands other core oils may be 
found valuable The material is worked 
drier in the machine here exhibited than 


hand ramming; in fact, it would be 


totally impossible to make good cores by 
and from the material when properly 
empered for use w he machine 
In this connection it may be of interest 
say that some very interesting experi 
nents were tried recently with the use of 
oam and bat ind without any oil o 
flour whatever \ mixture of one-half 
rdinary swamp loam and one-half bank 
sand ised. This produces a very porous 
core, having xceedingly good surface 
ind a core which drops out of the casting 
r can be cleaned out very easily, as the 
am burns t and leaves the core very 
free Che point necessary in using 
such a mixture as this is to be sure and 
ive ample pro for carrying away 
the vent, as considerable more gas is gen 
erated than w rdinary core mixtures 
‘he question has been asked frequently 
“What lengths of cores can be made in 
this machine?” Thus far the efforts for 
the production of cores have been con 


fined to a length of 24 inches, but recently 


an experiment was made to see how long 


out, and a core 10 


a core could be run 
feet 6 inches long and 6 inches in diam 


eter was made without any difficulty. If 


iny firm desired to go to the expense of 


sufficiently stiff supports for receiving the 


core there is evidently no reason why 


cores of considerable length cannot be 


made without any difficulty 


As most foundries are using hand-made 


cores, it may be of interest to compare 


these machine-made cores with hand-made 


cores. In the first place, practically all 


hand-made cores are rammed with some 


form of rod, which must of necessity re 


1 


sult in very unequal hardness in different 


parts of the core and consequent unequal 


venting [he core mixtures necessary fot 


hand ramming have to be worked wetter 





than those for the machine, requiring long 


er time and considerably more fuel to 
bake. When the core is rammed in a core 
box, the sand remains at the point in the 
box with which ic first comes in contact 


ind is simply compressed in that position 


The result is that the grains of sand on 


the surface of the core may lie in any posi 


and hence cannot smooth a 


surface as is 


t10n give as 


the case when the sand is 
forced thru a die, which slicks the surface 
It is true that some hand-made cores are 
us d 


blacking is necessary. 


without blacking, but in most cases 
I believe that with 
core mixtures 


the proper selection of 


blacking can be dispensed with on prac 
tically all small machine-made cores, such 
as can be made with a machine of the type 
mentioned, and which I have the pleasure 
of demoristrating before you this evening 


[The machine as shown in the half-tone 








is driven by the electric motor behind 

belting up to a countershaft and then down 
to the m. chine. On the table at the rear 
right-hand corner is a motor which may 
be driven by either steam or compressed 
air and belted direct to the machine. The 
machine may also of course be driven by 
belt from any running shaft. In the fore- 
ground are shown the screw of the ma- 
for of 


The emery grinder in the 


chine and dies or formers cores 
different sizes 
rear is used for coning the cope ends of 
round cores. The machine is the invention 
of the author of the paper, and is built by 
the Falls Rivet & Machine Company, 


Cuyahoga Falls, Ohio.—Ed. A. M.] 





In the Jron Molders’ Journal for Sep- 
tember is a “symposium,” to which some 
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A Large Horizontal Boring, Drilling and Mill- 
ing Machine. 
Che illustration shows a large horizontal 


boring, drilling and milling machine with 
rotary table, recently built by the Bement 
Miles works of the Niles-Bement-Pond 


Company for the American Bridge Com- 
pany. The spindle is 5’ inches in diam 
eter and has a 72-inch traverse in two 
passes. The saddle has a vertical adjust- 
ment of 6 feet 6 inches on the column and 
the column has a traverse of 10 feet on the 
bed. 
operating under the multiple-voltage sys- 
tem and which develops 11% horse-power 
at its lowest The motor has a 


range of speeds from 370 to 1,030 turns 


The spindle is driven by a motor 


speed. 


per minute, and three changes of speed 
are provided by gearing, giving the spindle 
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Echoes From the Oil Country—The Young 
Machinist as a Salesman. 

There ar things that machinists 

have turned their hands to and in which 


many 
they have found that their training in the 
shop has been of great advantage to them 
It is oiten remarked that many men who 
are on the road as salesmen for machinery 
and for machinists’ supplies do not have a 
working of At 
once it is concluded by many that here is 


knowledge either line. 
a place that the shop man who wishes to 
hetter his station in life should seek to get 
into and to fill. His knowledge of the 
shops, of shop conditions, and of shop 
men is looked upon as giving him a de 
cided advantage over the man who does 
If they stood 
on an equal footing in all other matters, 


not have such knowledge. 











{ 
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£ 








\ LARGE 
fifteen writers contributed, upon the ap 
prentice ratio in foundries. The discus 


sion had to do with stove foundries ex 
clusively and considered the proposition 
of the Stove National 


Association to change the shop ratio of 


Founders’ Defense 
molders to apprentices from 8 to I to 5 to 
1. The writers were practically unanimous 
in recommending the change, altho for 
different reasons, the most prominent ap 
to that the 
would practically make no change from 


pearing be ratio proposed 


actually existing practise. The change is 
also editorially advocated. The writing 
throughout shows the best of feeling as 
existing between the employers’ associa- 
tion and the organization of the molders 


HORIZONTAL BORING, DRILLING AND MILLING 


to rotations 


For the rapid traverse of the 


a speed range of from 2 61 
per minute. 
column and the saddle, an independent 6 
The floor 


plate, which is 12x18 feet, is provided with 


horse-power motor is provided. 


a revolving table 8 feet square, or 9 feet 
8 inches across the corners. The spindle 
has six speeds—three suitable for drilling 
and three for boring. The machine is so 
arranged that milling feeds and power 
rotating mechanism for the table may be 
The rapid 
traverse of the saddle and the column are 


attached if they are required. 


controlled by levers from an operator’s 
platform which is attached to the column 
An outboard column is provided, which 
has an adjustable bearing and which may 


be moved to any part of the floor plate 


MACHINE 


it undoubtedly would be so, but it must 
not be forgotten that the man who travels 
around and sells such things has quite 

him for 
call for 


experience that is not acquired by work 


variety of problems presented to 


solution, and some of them may 
ing in a machine shop. 

David was a good machinist. He knew 
all about the tools and the supplies that 
He had out and 
figured out what was needed to fit up a 
small factory and get it running, and had 


been able to make the sale to the satis 


machinists use. gone 


faction of all concerned. He had always 
been received with courtesy, and his ad- 
vice had been appreciated. 

Here, now, was an opportunity to “go 
Going on the road meant 


on the road.” 
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wearing good clothes, and _ traveling 


around and stopping at the best hotels, 
and getting on terms of friendship with 
the proprietors of machine shops (and 
nice men, whom it is a pleas 


other 


they are all 


ure to meet), and a whole lot of 


nice things, besides the one of drawing a 
big salary and having a chance to become 


a member of the firm. David left the job 


he had and accepted this situation 

Things do not look as rosy to him just 
now as they did before he left the shop 
that is, the nice things in the salesman’ 
life. Perhaps in time he will learn to fe 
at ease whether he is able to sell goods o1 
not, but he has not reached that stage yet 
He had been used to getting definite, 
visible results from the efforts he put 
forth in the shops, but now it was far 


from being that way, and after a particu 


larly unproductive period he would view 


with apprehension the letters he 1 


received 


would open 


from the firm and them with 
fear. It was one of the surprises that he 
found in his new calling that they kept 


him. A page from his regular experience 
may show how gay he found life on the 
road 

R-r-r-r-r-r-r-r! There Davy, my boy, 
that is the call loud enough, and it means 
that if you are going to get that 5.14 
train you will have to get right out. Of 


course you can’t get any breakfast here at 


this time in the morning, but the next 


train doesn’t leave until 10.42, and if you 
it the day 


David is at his town, finds he 


wait for will be almost done 


At 8.37 
six places to call and also finds that there 


nas 


are just two trains a day away from it 


night, and the other one 
No time to wait 


One goes in the 
between 12 and 1 o'clock 
for breakfast if he is to see these people 
He has found out that he is more apt to 
find the 
works in the 


men he has to see around the 


forenoon than in the after- 
noon and inquires his way to the nearest 


shop, and enters the office and presents his 


card. You will understand that he is a 
stranger who is trying to get a foothold 
where experts at the business have al 


ready worked the field and have arranged 
to the best of their ability to keep in, and 
incidentally to keep others out 

“Ah, studs, set and cap screws, drills, 
taps, emery We 
the market for anything in that line to 


wheels, etc. are not in 
day,” and before David knows just how it 
happened he is on the outside. 

At the next place he does not get any 
farther than an \ boy takes his 
card to the mysterious realms beyond and 


entry 


after what seems to him a long time, he 
receives it back with the information that 
Mr. B- 


be expected at 11 o'clock 


has not come down yet but may 


spot at least. He 


Polish 


he has known life in the 


bright 


he firm of 


Here is on 
has known of t 
& Co. ever 


machine shop and 


Chips, 
since 
it will be a real pleas 
at last have a chance of 
With joy he hands 
for Mr. Chips 


ure for him to 


meeting these men 


forth his card and asks 
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“Chips?” in a very inquiring way; “I 
am afraid you have mistaken the place 
What Mr 
to see?” 


“Why, Mr. W 


firm, of course.”’ 


Chips was it that you wished 


I. Chips, the head of the 


‘I am very sorry [here are others of 
us who would like to see him too, but we 
can’t He has beer dead for severa 
years.” 

“Perhaps it would be possible for m«e 


to see Mr Polish, then 


d d not fee ] li ¢ ( nN I J ely 1 tie 
business \ stock company was forme 
ind now he is only connected with the 
company as a st rckholder 

“Can I see the purchasing agent iske¢ 
David after | sing moment show 
] sorrow at the p ng of his old shop 
friends. He had never really known them, 
but somehow the information he had just 
received seemed sever another strand 
of the ties that bound him to his old life 
in the shop without replacing it by one 
that reached to his present life 

“The purchasing for this plant i 
done thru the Pittsburg offices,” was the 
reply, and David feels that it is useles 
for him to spend y more time at tl 
place 

The ne xt place he struck was a little 


more unpretentious \s he stepped into 


the office the sights and the smells that 
greeted him were so nearly like those he 
had known that he would not have been 
much surprised to see the old bookkeeper 


at the desk, 


he had worked for come 


nor to have had the proprietor 
walking in from 


the shop 


As soon as he stated his business he 
was told to go out into the shop. He 
would find the owner there somewhere 
He felt very much at home as he got 


among the familiar sights and sounds, and 
did 
proprietor 
those of 


not have any trouble in locating the 
His hands were as dirty as 
most of his men, and his face 
was not entirely clean, but he did not have 
overalls on, and he wore a starched shirt 
and collar talk to 
him, neither was it any trouble to sell him 


the things that he 


It was no trouble to 


needed, but the shop 
was small and so was the order, but small 
that 


The shop talk and 


as it was it wa’ an encouragement 
was needed just then 
the hearty grip of the greasy, dirty hand 
were both received with a pleasure that 
was never counted among the pleasures 
of being on the the before 


that life was started. It was even a pleas 


road in days 
ure to see the piece of waste produced and 


the hand carefully wiped before it was 
While the uninitiated who sees 
often 


whether it is the 


€ xtended 


this done may wonder, on seeing 


the waste, intention t 
put dirt on or get 


that to get 


it off, every shop man 


knows anything really clean 
there is nothing equal to the piece of waste 


pocke t 


next place on his 


that is carried in the 
The 


closed and in the hands of a 


list he finds is 


receiver. anc 
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the stories that he hears about another 


one 


being very near to the point where the 
good offices of the sheriff are required 
makes him believe that it is best to 
go there If the report re true he could 
very likely get a large order, but he has 
been given to understand that it 1s par 
of s b ss t ‘ ething abou 
the standing of f their home 
tow ind t that when | ends 
n the ord Many in is doing 
Salt \ t Tf € 
t t p ) 

pie \ l t Ia Way oe 

I vho have very 
good rating 

Che ( I 
ne get be d e tink 
is none Q ) l at ward wis 1 
t t t 1 2g er and re 
ed to t t As it was, he made 
the land g grab dinner at the depot 
restaurant lun nter and had to finisl 
t the tra 

A fte I a I me ti i 
the place of David was ad 
mitted and began 1 te his case, but did 
not get far | \ interrupted 
vith: ““WI t strength of 
the mater ir fir ut nto their <« i] 


screws 


David had nev rd it mentioned 
and did not dare to even guess at it 

“What is the 1 I t the steel you 
use tor s¢ ew 

Again David had to admit his ignot 
ince 

“You say your milled coupling bolt 
are the finest in the country What limit 


do you allow on diameter, and how neat 


round must thev be to pa vour inspec 
tor?” 

David could only protest that they were 
round and true t ize. How round and 
how true were things he did not know 


His questioner handed him a set screw 
¥4x2 inches ‘Do you make a better set 
screw than that one 

It wa nice-looking set screw Phe 
threads were sharp and smooth. The head 
was square, and the point appeared all 
right 

That appears to be a very good set 
screw said David, and as he thought of 
some of the set screws that he had used 
in the shop he added, “‘I think it is better 


than the average 


‘Perhaps it is, but it not good enough 


for our work. I am sending the entiré 


last shipment bacl The pitch on that 
one measures nearly 5 per cent. out of 
the way, and on some sizes I have found 
a variation of as much as 7 per cent. | 
got a lot of goods from your firm oncs 
and thev were poor l am beginning t 
think that the only 1 vy I can depend 
getting good good to make them m 
elf As we are verv busy I do not lik 
to do that, but it se that you ( en 
do not kn é 10] t wil you 
firms do really make to be- depended on 
to state the fact n the case David had 
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1 


to listen to quite a lot more before he 
was dismissed, and felt that he was for 
tunate in having been allowed to. get 


that he had been 


of all of 


away. He felt 
suffer for the 
That and his hunger made him for 


a fely 


made to sins his 


kind. 


out the man who might possibly 


get all al 


have been seen at 11 o'clock 


\ slow journey on a slow train, a lay 


junction where there was not 


the ghost of a chance to do business while 


wreck was being cleared away some 


vhere down the track, and a hotel was 
reached in time for a late and poor sup 


per. As David crawled wearily into bed 
thought of the days when 
the 


morning and quit by it 


that night he 


he began work by whistle in the 
at night, and was 
the result of his day’s work 


He 


entered 


able to see 
re him when he went 


ian he did 
youth 


pile d up he ti 


feels worse tl when he 


the shop whom the 


the 


callow men 


used to delight to send after white 


lampblack some other equally foolish 


errand, and in learning now he has not 


the same chances of doing so by observing 


the work and methods of others that he 
had thet 

It was thought of one young ma vyho 
had been sent on the road and had not 


heen very successful in sending in orders 


that perhaps his methods 


of approaching 


people had been poor, and on his return 


from one of his trips the head of the firm 


had requested him to go out and come 


into the office as tho he were coming into 


strange fice to sell oO ods 

The voung man went out and sent in 
his card and was admitted He found 
the proprietor busily engaged writing, and 
hand, until he 
He then told 


as possible the merits of 


waited respectfully, hat in 


was noticed and spoken to 


as briefly what 
he had to sell, dwelling on the things that 
he thought might be of most interest 

his listenet 


He tried to answer questions 


addressed to him with clearness, but with 


out unnecessary elaboration The de- 
cision was that, while some of his ways 
were capable of improvement, it was felt, 
and said, that he did very well for a 


young with a limited experience 
The 


had to deal 


Man 


necessity of studying the man hi 


with, and of always acting 


with the utmost courtesy was impressed 


on him, and then he was asked if there was 


anything he would like to say. He said 


he would like to have the proprietor go 


gi 


out and come in and give him an illustra 
tion of how to act, while he would repre 


sent the man in the office 

It was agreed, and when the proprietor 
came in he found the young man with his 
mouth, 


desk, a cigar in his 


the 


feet on the 


and he was leisurely perusing sport- 


ing news of the daily paper. It seemed 


to be interesting, for it was some 


he looked up When he did 


ask his visitor to take a chair, 


very 
time before 


he did not 


ut remarked without going to the trouble 
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of putting his feet down or of removing 
the cigar from his mouth, ““What d’you 
want ?”’ 

\s the proprietor started to explain the 
was cut 


line of goods he represented, he 


short with: “Oh, come off Give us 
You fellows go on like 


The 


office force fills you up with a lot of stuff 


something fresh 
a lot of parrots. You make me tired 
They know blamed little of what they are 
you fellows know a 
Why don’t they send 
men out to sell that know something?” 


talking about, and 


mighty sight less 

The proprietor kept cool and said that 
he would be glad to explain anything about 
other 


the goods he sold that the wished 


to know 
17 


“That would be all right if I could be 
lieve what you said, but I never yet met 
a traveling man who wouldn't say any- 
thing he thought would go about his 


goods.” 
“We will be willing 


approval! [f 


to send our goods 


subject to they are not ex 


actly as represented, you may return 
them.” 

“Don’t you worry, sonny If you 
anyone else tries to work off any of thei 


snide stuff on they get it back, but we 


can’t be making expensive tests for you for 


nothing. We buy of reliable concerns who 
a 


do not have to send their goods on tria 


‘All we ask is an opportunity to show 


vou whether our goods are good or not 


[ think we could make it to your advan 
tage as well as to ours if we only had the 


chance.’ 


“Oh, ves, of course ] i1¢ way 
they all talk The fellow tl sent me 
the worst lot of goods I «¢ received 


talked 


young 


the nicest 


fellow and you have your lessor 


pretty well learned, but I am too busy 


wast inv more time with you.’ 


very urgent and important business of se 
standing f t] leagu Il te 


ing the 


is resumed 


l am not very clear as to the line of 
advice the young salesman received whet 
he and the proprietor resumed their 


places Possibly the proprietor was not 


entirely new to the trials of a young and 


inexperienced salesman V 
device 


employed in the New York subway equip 


\mong the numerous protectiv 


ment an interesting and important one is 
that of the flexible metallic conduit made 
by the Sprague Electric Company This 


is a tube formed by a succession of stee 


convolutions combining great flexibility 


with perfect protection to the insulated 
wires within. Injury from rodents or 
from mechanical abrasions is effectually 


prevented and even a short circuit will 


produce no serious damage, so th 
to the 


it safety 


passengers is greatly promoted 


This is by no means a new or isolated 


employment of the flexible conduit, as it is 
extensively used in the best modern build 
ings, flexibility not being its 


] : . 
ontiyv. teature 


of value 
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Letters From Practical Men. 


Surface Grinding and the Magnectic Chuck 
Editor American Machinist: 

We used to use the plate and fingers 
pinch the work down, and what questions 
would arise in my mind as to the causes 
led to the 
On the 


steel working into su 


that 


shape. next job we would 


shellac, take the work off, find it in th 
same shape—and, worst of all, it was ha 


a thousandth for with all my 
dirt got And it 
that time a lot of lapping, for I hadn’t trie 


tapering, 


under it. meant 


care 


anything in the lapping line then, excep 


the regulation method of sprinkling, rub 
bing or rolling the emery in to charge the 
lap, which is as far behind as plate il 
for holding 


ingers 
| would Nol we 


tapering all 


7 | 
l€@ WOK 


me, but how many times have I looke 
it a shellacked piece of work with a shud 
der over the possibility of a piece of « 
eing under it 

But with a magnetic chuck it is all dit 


] 


ferent I think nothing of taking a pie 


measuring it, putting it ba 


it work off, 


and grinding 0.0001 inch more off: and 


is easier than lapping. I have had it dis 
puted by good mechanics ; 
ssible 


when it 1s done 


they said it wa 


imp to put it back and do that. But 


for them while they w 


for the makes me of the old 


piece 


fashioned workmen say “Gosh!” and wa 


away mad. But such is human natur 


When grinding y will get so you ¢ 


tell by the sound of the wheel 


cutting all right. Lots of 


take a “bite” and you will lav it to a los 
spindle, so you tighten it up. The wh 
comes stop; you commence to sweat 
If you id stopped to th nl t} if the n 


before you did a food 1oh ind you t 


the machine from him, in fact, waited fi 
minutes for him to finish his job, vou must 
e known it couldn't have been a loos 


spindle 


Then you change the wheel at 


instead of truing t up prope rlv and iving 


i chance even 1f it isn’t the proper whes 


uu true it off crowning, and instead of 
having a million or more cutting points 
vO ave just enough to start off. Ther 
, or ee ; 

e wheel glazes in spots or on the con 
plete cutting circle, and the fun begins at 


ou can gamble that that will hold 
ts size with glaze t When 
vheel glazes it will look when it is cutting 


as if it was sinking into the work: but di 


vou ever stop to think of the steel swelling 


vecause of the heat due to the glazed whee 


raising the creasing 
sparking ? 
It is a pretty 


massive piece of meta! that 


will stand a cut 0.002 inch in depth with a 
free cutting wheel without 
\ cut that deep 


grinding means good cutting with lots of 


permanent di 


yrtion 


on cylindrica 


water, but water in surface grinding has 


no effect so far as keeping strains out 


but is good on cutting edges to keep the 


heat low With a free cutting whee 





error 
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magnetic chuck will absorb and dissipate 
the heat fast enough on thin work. 

We have no trouble in holding without 
distortion thin pieces like Fig. 1, 


finished 0.045x.75x4.5 inches and have only 


which are 


0.00015 inch left on all sides to lap clean 
of And 
square and parallel, as they are for type 
Now 


little easier we have to 


wheel marks. they have to be 


mold plungers. to make the job a 
bring the surfaces 
so that the round nick at the end, whicl 
is part of a 0.095-inch hole, comes a certa 

depth and hight respectively from the face 
and bottom and parallel with the latter 
jacket, 


[he rest of the hole is in a water 


This forms the nick 


Fig. 2 


in the type 
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Fig. 5 shows the and — poles of the (x34x5 ( \ piece 34x34x§ incl 
magnetic chuck. It is well to remember w i m without t 
that the surface having the greatest areaof arm ) Fig. 11 is a jig that w 
contact determines the way the work is_ so g \ | stand only on the ) 
pulled by the magnet. Fig. 6 shows an and ict with the pole w 
end view of a job lengthwise of the chuck oug! e way show! 
[his is a fine way to square up parallels ground f without any 
rr similar work using a block A, Fig. 7, ble. Fig Ww hold worl 
is a back rest and placing it so the block  parall ng e back contact 
> is on the pole with a piece of drill piece / 1 found worked 
rod under the work and another piec« er than tact, a did 
between work and B, as shown. The pull have su vs Ss 1-16 
s all on block A. Just try to pull it off finished st 
ind see if you haven't confidence in it Ph t vork we nm gag 
You can use this on the ends of the chuck ld QT g. In i 
ist as well as lengthwise facturing the chucl ie id 

A | B | _ 

" 
3 jo} 2xl T 7 























put on a surface plate with faces togethe 
like Fig 
4, and have to shut out light any way you 
If they do this, 
jackets 
placed end to end like Fig. 3 multiplied the 
The 


faces are squared with a knife edge square 


3, picked up and tested as in Fig 


put them tegether. eacl 


pretty near square. The water 


four and one-half times sur- 


independently of each other, so we do not 
fit one angle to the other. The test 
the 


proves 


squares at the same time 


tT 


tT 


to rest the wor 


ingle iron 


in which 


f blocking a high piece C. 





_ + _— 
| D 
_ + — . eon 
oe ™ 
+ 
FIG. 5 ¢ ck ? 
eg ca 
ACE GRINDING AND THE MAGNETIC CH 

ind type metal will thr \dopting a handy thickness for block A 
space of 0.00005 inch. ipplication is very extensive Tapers 
Just to show the refinement testing can be ground by bringing the sides paral 
these for right angles, let me say they are’ lel and using a wire for roughing one sid 


f the taper on a master taper, then remov 


ng the wire and finishing on the master 
iper direct. Fig. 8 shows a pair of angle 
rons (of the proportions given in Fig. 9) 
yr squaring off the ends of pieces, a piece 
of thick paper being placed between and 


Use a 


k on 


rd 


Wal 


of drill 


10 shows a 


angle irons piece 
Fig 
It requires an 
with a brass piece D soldered 


makes a good support for work 
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» 54 American Me 
y n do g 
. nds f 
} i nt If nat I 
D fraid vide the t isandt 
nt i grindet | " 
ir! ) i tor vea " 
lampec lifferent lachine i 
vorked l I failed me ve 
n tw yr three tl andths of movemet 
ft ind-w ee] Fig 14 1 i pring 
placed on the | id of a Brown & Sharp 
No. 2 surface grinder, for king end 
thrusts and giving xcellent results f 
side-wheel grinding [ 1 with f 
nch th 
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Don’t try to lap with a steel disk, or use 
steel disks for a web with thin emery disks 
glued on; the reason is obvious. 

A handy way to true up a wheel is to 
put the vise that comes with the grinder 
on to the chuck and hold your diamond 
holder in it. 

Finishing cuts should be taken without 
the current on when practicable. 

Hardened steel is the ideal for the small 
angle irons and parallels; emery does not 
Keep the brush off of the 
it charges with emery 
Use your 


bed in them so 
face of the chuck; 
and cuts the babbitt insulation. 
Use a flat stone 


rub lightly and 


hand ora piece of waste 

to take out bedded emery; 
a small piece of emery will feel like a solid 
shoulder ScoTTy 





Relieving Milling Cutters. 

Editor American Machinist: 
At page 1030, Geo. J. 
lathe attachment for relieving milling cut- 
ters which may be a good thing for cutters 
which are not designed to produce a 
formed surface to gage. A cutter such as 
Mr. Lavigne shows is usually required to 
produce a good formed surface the profile 


_ 


Lavigne shows a 


cf which will not be changed as the cut- 
ter is ground back. In the sketch I have 
drawn a twelve-tooth milling cutter with 
nine teeth relieved as they would be by an 
attachment such as spoken of and one 
tooth I have made, to illustrate my mean- 
ing, the width of three ordinary teeth. It 


will be noticed that when this large tooth 





is ground back on the cutting face on a 
radial line (see A) it has lost most of its 
clearance and has, naturally, also changed 
its shape. Any attachment for relieving 
cutters which will not permit the forming 
tool to be always in the. same relation to 
the true center of the cutter which is being 
relieved will never produce a formed cut- 
ter which will stand grinding as it should 
be ground (radially) without changing at 
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every successive grinding both in clearance 
and in form. 

Mr. Lavigne says, “It can do the same 
work that the large and more expensive 
machines can do, and do it as well.” This 
is manifestly wrong, as we all know that 
the formed milling cutters which are made 
by a relieving machine will produce the 
same results throughout the whole life of 
the cutter, because the clearance is pro 


\ | / 


J 
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RELIEVING MILLING CUTTERS 
connection 


the 


movement in 
machine, 


duced by a cam 


with the cross-slide of the 
cutter constantly rotating upon its true 
center and the face of the forming tool 
also being set upon the same center line. 
have 


This is written simply because I 


learned the truth of my statement by sad 
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thought it might interest some of your 
readers to learn how we turn them in our 
shop. 

We used to turn them in the lathe, and 
when a man did three in one day it was 
considered a good day’s work, while with 
the fixture shown in the accompanying 
illustrations one man can turn out eight 
or nine in a day easily; of course this 
does not include the planing and drilling— 
the eccentrics being in two parts. 

Fig. 1 shows the fixture itself. It is a 
disk of gray iron 3 inches thick and about 
g inches diameter, with a hub a which 
fits into the center of a vertical boring-mill 
table. The four holes > near the edge are 
for the holding-down bolts, and pockets 
are cored out from the top to receive the 


nuts so they will not project. 

The six circles or rings are for the dif 
ferent throws and range from 4% to 6 
inches throw. In each is drilled and 
tapped a 1-inch hole which is counterbored 
2 inches diameter and 7% inch deep. These 
holes receive the boss turned on the bot- 
tom of the plug shown in Figs. 2 and 3, 
the plug having two drilled and counter 


bc red 


with the hole in one of the other circles, 


holes cc, one of which coincides 


while for the other a hole is drilled and 


tapped specially. Two 1-inch bolts go 


thru the plug and screwing into the tapped 
holes hold it firmly to the fixture. 
The eccentric is slipped on to the plug 





and clamped down on two blocks (not 
P m\ 
d 
c iC} 
ii rt 
F1G. 5 














FIG. < 


FIXTURE FOR TURNING ECCENTRICS 


experience, having once made a formed 
cutter and relieved it by swinging it eccen- 
trically in the lathe and I wish to warn 
others lest they thoughtlessly do the same. 
C. Utter. 





A Fixture for Turning Eccentrics. 
Editor American Machinist : 
Seeing at page 601 of 
paper a mandrel for turning eccentrics, I 


your 


valuable 


| 


FIG.4 
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shown) which act as parallels and hold 
the work high enough to allow the tool 
plenty of room to run down and a shovel 
nose to be fed in sideways to form the 
tongue. The bolt which clamps the eccen- 
tric screws into the tapped hole d in the 
center of the plug. 

Fig. 2 shows an eccentric on the fixture 


will be 


seen that the plug is on the smallest circle, 


and in position to be turned. It 
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which is 434 inches in diameter, conse- 
quently making a 434-inch throw, the ec- 
up the 
before being clamped tight, and the plug 
of 
which is screwed into the locating hole on 
If we 


-inch throw, we locate the plug by 


centric being trued on machine 


being held by the two bolts e, one 


the 6-inch circle. have an ecentric 


witha 5 


hole f, Fig. 1, and the two holes g will 
then receive the bolts for clamping the 
plug to the plate—and so on all around 


[he six slots are for the block i, Fig. 2 
4) 


driver: it 


shown in detail in Fig which acts in 


1 ‘ 
is bolted tight 


the capacity of a 
: 1 


te the plate by two 34-inch bolts 


rhe eccentrics are first clamped or bored 


mut and forced off to required thickness 
yn both sides on the boring mill, when 
they are ready to be turned. 

Providence, R. I. L. E. SALMon 





A Ratchet Wrench. 

Editor American Machinist: 
We wanted a ratchet wrench that would 
not occupy much space and yet be strong 


enough to resist the united efforts of two 


men on a five-foot handle. After a prac- 
tical test of more than three years we 
recommend a wrench of the dimensions 


ind material here shown. A shows a styl 
»f pawl and ratchet much used: the fault 
with this is the tendency to shear off the 
point of the pawl; and also, the teeth of 
the ratchet being sharp on the perifery, the 
strain is carried by the bearings on either 
side rather than by the teeth themselves 
In our wrench, the points of the teeth 
being flat, we get the bearing on the teeth 
themselves, thus not only getting the strain 
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two pawls. Also by locating in this way 


we get a crushing instead of a shearing 


strain on the pawls. The style B has also 
to shear off the pin, altho both 
] 


1 tendency 








A and B are well adapted to some pur 
pcses. We discovered that men using a 
ratchet preferred turning it over to man 
lor D ©. 321 
' 
| 
EE 
} . | 
} B a 
| 
| | 
| } } ; 
| } | _ | 
j a ie | 
' r 
j — 
—_ 
PEED-REDUCING GEAR 
pulating a lever to reverse the pawls. We 


made the lever only 24 imaches long as it 
if a longer 
lever was wanted it could be extended with 
Isaac MorGaNn 


was easier to carry about, and 


a piece of pipe 





Speed. Reducing Gear for 13-Inch Lathe. 
Editor American Machinist: 
The sketch illustrates 


a device I made 

















immediately opposite the pawl, but by the other day for reducing the speed of a 
« 2% > 
~ 2\4 ~ 
« 24 over all _ > 
j 
Ann . } 
< Machine Steet sb) rf 
Harden “ { | 
( 
x 3) y 
a — 
4 \ 
, \ \ 
« } | 
| \ 
a4 a 
S | A B S 
sce tiatas , RATCHET WRENCH as ” 
rowding the raichet into the inside of the 13-inch lathe sufficiently to enable me 
circle in the handle we make it practically turn some hard steel castings 12 9-I¢ 


impossible to spiit the ratchet wheel, espe- 


‘ially when we divide the strain between 


ind cut some fine sharp 
The 


inches diameter, 


grooves in the perifers slowest 
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speed ot the lathe is 22 turns per minute; 
the yrwest obt i with th irrange 
mel 1 turn , <x Sé as 

1 ling the pul ; 
yl | t n rt S4 © I 
ye | 1 ¢ 83-tooth gear 
} 
i 
— y = 
} + 
} — 
im » Machines 
FOR ‘ . \TH I 
trom turning by a handle (not shown) 


D and &£, having respectively 21 and 22 
teeth, keyed together and free to ro 
tate stud bolted to the faceplate 
This drive is copied from a Pratt & Whit 


but its application to 


are 


on i 


ney screw machine, 


in engine lathe 1s new, at least to me 


JoHN P. WHEELER 





An Original Way of Making a Templet 
Editor Machinist: 
Often, when confronted by a perplexing 


\merican 


problem, I am reminded of the ingenuity 


of an old tinker, one of our neighbors in 
my boyhood days He was a skillful 
worker and enjoyed the patronage of the 
whole village. Fall coming on, he was 


busy making stovepipe—this was before 
the days of machine creased elbows. Some 
other, one of his templets got lost 


in the shuffle, 


way o! 
ind, as usually happens, it 

This templet 
iron, showing 


was just the one he needed 
flat 


inch stovepipe cut-off at 


was a piece of sheet 


the curve of a 6 


in angle of 45 degrees 


Now, this man had never learned to 
make geometri lrawings, and knew not 
how to lay out a new templet and get it 
right the first time; but he was not at 
his wit’s end evidently He cut his sheet 
ron the prope ¢ ent it up and 
creased t nt 1 respectable-looking, 
traight Vepipe The question how to 
ret niter properly he solved by meas 
iring from one end a distance equal 
to t l | ( nd mart ng the pot with 

He turned the pipe ilf way 
round nd made a ther chalk mark at 
the end of the pipe close to the edge Next 
he went for a pail of water, upon which 
he squirted ttle oil and after the surface 
had settled vly stuck his pipe into 
th quid oth chalk marks just 
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touched it Then he withdrew his pipe 
ind cut the wet part off and proceeded as 
sual CONTRIBUTOR. 





A Die and Bender for a Small Stee! Bracket. 


Editor American Machinist: 


The appliances illustrated in Figs. 1 


and 2 for making a small wire bracket 


may interest those who have similar little 
difficulties to overcome 
bracket seen at 


Che finished which is 


A, Fig. 2, is used for carrying the wings 
of a transformer windmill and is made 
from 3-16 inch round steel 

The job was given to the smithy fore- 


man, as being the most likely person to 
do it, after 


about draftsmen 


and muttering something 


and managements gen- 


erally and eyeing the blueprint from all 


points of the compass for a day or two, 


he consulted the toolroom foreman, and 


hetween the two the die and hand-bender, 
iter a series of experiments, were gotten 
to do the job satisfactorily 

Che area of the wire in the bracket is 

thru 


nly slightly in excess of the area 


B, and in order to produce the section 


lean and square, no drawing of the ma 


terial must take place 
\n impression is cut in the tool-steel 
b] ck. as shown in all three views 1n F g 





oO 
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FIG. 2 rHE 


BENDER. 


on either side of the flat part are 
fit for the wire. Unless this precaution is 


taken, the result is a failure. The ma 


terial is cut into correct lengths, then laid 
in a small furnace (preferably gas) and 
brought to a bright red heat. The die is 
fixed in a press or to a fixture—as a smart 


blow from a sledge is found to be suf 
ficient. The pieces are placed in_ the 
groove and up against stop C, and pres 


sure applied or a blow struck on the cap 
LD), which is guided on two pins and sup 
ported by light spiral springs, and the 
operation is finished. 

If the no dif 
ficulty in lifting out the piece, which cools 


very rapidly. E 


die is well oiled there is 


shows the piece altel the 
first operation. 

The bender, Fig. 2, consists of a- tool- 
held by 


screws and 


steel former F two countersunk 


head two dowel pins to th 


gray-iron plate G. The bending levers H 


are pivoted in the plate G, as will be seen 


in the section of the lever at aa and in 
correct relation to the corner of the for 
mer /*, the levers being kept in place by 
the former covering their pivots. Thi 


levers K are pivoted on the levers H in 


such a manner that they also swing 


the right position in relation to the f 


mer F. A section thru K is shown at 


1 


lines to the right, 


The levers, in full 
are in position before bending, with the 
lines 


bend 


piece in place, the levers in dotted 


showing the position after the first 


has been made 


The levers to the left are in the posi 
tions they occupy when the bending ope 


tions at that side are completed The 
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piece 1s bent cold and the action is as fol lock is lined sideways and the screw is places er 

ows: By means of the flat part B the tightened up and holds any cut put on whatever wi ved, and 

lece centers itself on the former / and The fixture is made in two sections to ppreciate that things had 

s held by the cam L, the ends being along make handling it more easy, and each sec-_ right to get the results desir 

he levers, which are both in their open tion holds three tool blocks. The top has ‘ik the tabl tf the kn \ 


positions. By operating levers HH at four ribs on it to save planing and mak vere iour round bosses, and found that if 
he same time the first bend is formed on the appliance lighter. The fixture allows these boss er been 
ther side, and by the same movement the job to be finished in one setting. It is the erecting mecha L fil 
¢ levers K K are swung into working in use at the shops of the American Turret the: that wv 
position, as indicated by dotted lines at Lathe Company, Warren, Pa put the there wer 
lf. The levers K K are then operated, CAMERON traight-edge ed neat 0.0 
tking the second bend aie uching 
The cam is released and the finished Breaking in New Machine Tools. edge would rest on t edg ne 
cket lifted out. The levers are then Editor American Machinist: nd on the ( r opposit lige of the 
wn back for another operation. Osborne’s article on perfection, at page nex 
Ww. F. HorrMANN 1186, strikes a responsive chord in me We 
Was Osborne's lathe hand as near perfect t four | efore | 
Too! Block Planing Fixture. vith the « cal the fits on the apron I} re 1 it \ 


tor American Machinist: studs were 


\n unsatisfactory job of planing with | suppose that there is more machinery g 
it a special fixture is shown in the tool ut “on the bun vw lack of oil than by 1 . they we fury ed 


lock, Fig. 1. On account of the big lug nv other cause [ don’t doubt that there ‘ proof ip we 


> incl } h +¢] aoh } 1 + 1 
5 Anis sil, l 


ve set re Sec ne ‘ + ther cs rrated 


















































1 } ig the top side and) Osl é er ' good re 
two. side vere then finishe The many new ( ( vil \ x cle p 
amps were then placed as in Fig. 2 before eptions, | t pal e of ( I 
first imp ere rem ved, rae rouble | ne 1 I places it 1 ( 
the job might not mov The angles not only unnecessary to make such per that one ( t o1 \ 
ere fitted next and there was always dan fect fits, but that such fits cause trouble he ‘ it W Q 
f the job shifting. The above method with the man w responsible the One t 
irse was very slow nly one block delays for repai e prop vice of 
s done at | nethod was s, I th ( m in \ é 
on the first lot of machines [ am working for the government, and ere take tire 
ed then the fixture wn in Figs [ have found | difficulty with new 
d 4 was made lr} very simple d ichine ‘ being toc O \ 
eap e€ great Saving Tt t ie effected near perte | ( l ()r ol 0 | 
er the old way will be apparent to any he iding ery builders the , 
ne familiar with planer worl The fix United State ( governme ul 
has holes bored in it properly spaced tiple spindle d: presses having station roj 
fit the lugs L of the tool blocks. The ary spindles and elevating the table for g ( e r 
g and face of the block are first finished feed by either a hand or foot lever é 
lathe, the hole for the screw being Ty} ese drill pre ¢ vere té sted by ne and mes | I ed rop (dt 
so tapped out \ screw is run into the’ found to 1 from 10-1000 to 15-1000 inch elg é ee! t o1 y 
apped hole, the lug is dropped into the ut in a 10o-incl ircle These presses i the 1 ther not 
€ 11 the fixture and the open ollar, vere to be used n rifle part vhere the Se 
@ = then the ft I ni } 
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positive stops on the tables, so that if one 
hould happen to over-run, the stop would 
prevent the spoiling of work and perhaps 
fixture also. These 


the spoiling of the 


put on with two %-inch cap 


tops were 

screws, and in spite of all our pains one 
1f the machines ran by and sheared the 
ap screws off as tho they had _ been 
straws. I was called over and took the 


part and found that the spring 


macnine a 





1 coil spring) that operated the trip was 
o tight a fit on the rod, and also in the 
ole, that its use as a spring was nil. And 
yet that same concern makes a toolroom 
ithe equal to the best and better than 
nost Geo. HALEY 
A Facing Job in the Lathe. 

iditor American Machinist: 


\ number of castings like Fig. t had to 
A to the thick 
Planing was tried first, but 
and the 
tool-holder, 


ye machined on the sides 


ness shown 


the time taken was too long re 


sults unsatisfactory; so the 


Fig. 2, and the chuck, Fig. 3, were made 
ind both 


un the lathe at one cut, reducing the time 


sides of the casting faced down 


m the job to less than half that required 
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lock the tools, the two other -inch 


screws adjusting them to depth of cut. 


The chuck, Fig. 3, shows a _ piece of 


work in position, ready for facing. The 
body of the chuck is of gray iron and 
threaded to fit the lathe spindle It is 


planed out to receive the four rectangular 


steel pieces C—3!4x1 inch—which act as 


drivers, and is drilled out to take the fou 


inch steel pieces D, which are pointed 


mn one end, and are just screwed up light 
y by the set-screws shown into a cente 
mark in the casting, which sets it at once 
When the screws are set up, the plate / 


shown in section locks the lot 
neans of the four screws F, as shown 


Newport, England J. WHEELER 





Two Makeshilts, 
American Machinist: 
\ couple of elevator construct 


Editor 


were 


‘utting out a 12-inch I-beam as a prelim- 
inary to an elevator installation ‘heir 
hacksaw, with throat 1o inches deep, or 


dinarily good for a 1g!-inch depth cut by 


frame reversal, could cut only ro inches, 











owing to the flange of the I-beam abut- 
ting on concrete (see Fig. 1) As they 

ss . | 

5 | 4 

& | 

| 1 |] 

| { 

| U 
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else 








B 
FIG. 2 


A FACING JOB 


in planing them, and resulting in better 
work. 

The body of the tool-holder is of gray 
ron, with slots B cored to facilitate 


clamping down in the tool-rest. The holes 
for the tools are cored in 1144x% inch, and 


two S%-inch set-screws are tapped in to 


IN 


«fm Mv chinwe 


THE LATHE 


were nearly thru the ro-inch cut, | awaited 
amply rewarded me 


levelopments. Fig. 2 
for my patience. 


[he clamp (begged, borrowed or stolen 


tor the occasion) was an exceptionally 
large one. Screw A, when tightened up 
in conjunction with suitable wood brace 
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B, tends to draw the lower portion of the 
clamp together, thus tightening the blade 
Screw C is screwed in very lightly, as its 


function is merely to keep the clamp jaws 
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. nme an Machinut 
tlG ) 
rwo MAKESHUIFTS 


out of alinement 
12-inch hacksaw 


from swinging sideways 
[wo small nails held the 
blade. The rig was run by two men and 
worked like a charm 

having to 


job, had 


\ couple of iron-workers, 


dril! Y-inch holes on a 
brought a ratchet and drill, but had for- 
gotten a drilling post. Fig. 3 shows how, 
turn and turn about, they used a window 
sash as an “old man,” one working the 
ratchet while the other sat on the frame 
Of course they could have put a brace be 
tween the sash and the top of the window 
frame and used the ratchet feed screw. A 
is a piece of iron for a center. B is the 
plate being drilled. C is the window sash 
HERRMAN 


some 


CHAS 


Casting Bronze Upon tren 


Editor American Machinist 

In answer to B. H. B.’s inquiry at page 
1034 as to casting bronze or other hard 
composition in gray-iron 
state that I have had considerable expert 
that had any 


boxes, would 


ence in line and never 


trouble 
of the hole wanted— 
then 


Get a core the size 
that 
gray-iron box and set it on end, take the 
‘ore and set it up inside, leaving the space 


before boring out get the 


1S, 


required for metal. Take two pieces of 


vood the thickness of the space and length 


f the box, place them one on each side 


inch out 


Then put 


f the box, extending about 


from the center of the bearing 


1 box around the core and casting. Ram 
sand around them, draw the strips out, 
and cast the metal from the top The 


box must be heated as hot as possible and 
‘ast as soon as ready with hot metal. 
Some firms make their boxes a little 
»ver the center so that will do away with 
is they are only for 


W ATHEY 


the strips mentioned, 


olanine strips Twos 








October 6, 1904 


Rig for Making Tapered Wooden Pins. 
Editor American Machinist: 
The wooden tapered pins shown in Fig 


were wanted in fairly large quantities 





Figs. 2 and 3 show the tools we set up 
] 
i | 
FIG. 1 
( 
= 3) }-} 
G\ | 
=> eae 
f | 
tt \ 
FIG. 2 
HE PIN AND THE RIG FOR M N 
for making then [he wood came fro 
the saw in square strips about 2 feet long 
the sides of the square being a little larg: 


than the large diameter of the pegs. 


filling up washer B was screwed on the 


pindle nose of a wood-turning lathe, the 


saw C being gripped between it and the 
holder for the blade. The holder D 1s 


coned to suit peg, to act as @ stay, against 
the pressure of the cut. The blade E 
put forward of the center to obtain a rake 
When end of the strip is 
pushed thru the hole in F, 
prevents it from turning, the cutte: 
It is then pulled out and 


was 
working, the 
square which 
with 
which cones it 
cut off to the correct length by the saw, 
the end being pressed against stop G 


H. M 


Is the ‘‘ Practical’’ Man in Danger ? 
Editor American Machinist: 
I have just read with much pleasure 
Dixie’s letter at page 1037, in 
exposes the “appalling ignorance” of a cer- 
tain unmechanical engineer, a graduate of 


in engineering college, who at thirty years 


which he 


of age had a position with a salary of 
$1,800 a year. I am also a graduate of an 
engineering college, but am past fifty years 
of age and graduated more than twenty 
five years ago, yet I have to confess my 


“appalling ignorance’ of some of the 
things which Dixie seems to know. I 
quote: “I had an order for a stamp which 


was to fall 5 inches and strike a 300 


When I asked Robb to work 


pound blow 











FIG 3 DETAIL OF SAW AND CUTTER 


it out for 


+1 > 
ne size 


me (I had previously ascertained 
the 
was in the foundry) he cocked his 
What I am ignorant 


and pattern for the weight 


head 


side oe etc 


mm one 
f is how Dixie “ascertained the size.” 
Will he be kind enough to tell us? 

Your “Letters from Practical Men” are 
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exceedingly valuable, but the best ones time use the ordinary two-parted flask 
ire those that convey useful information the pattern was fitted with a loose ring 
to other practical men, and not those that about 1 inch deep \ Fig 
merely criticise the ‘appalling ignorance’ ( es were n patter self with 
f a few individuals GRADUATI ° on . pped 

~ ) CK ¢ Li) When 
Molding Smal! Motor Pistons. 9 ! tt wit 
Editor American Machinist: Q ( 1 
The metal pattern for a motor pistot ( ( 
shown in Fig rhis pattern is ple f 
itself, no additional core box ng next « ned 
juired Phe xd A passing ru . 
drilled into the sides of the pattern set 
: 
| | | 
| J 
Zz 4 : 
) mee J 
\ ) r 
/ 3 b I 
\ | — 
' 
po 
' 
| 
men 
Lille 
| | | 4e 
t=: pos . | 
r. } 
2 
f 
| 
Fi } Machinia 
MOLDING SMALL MOTO! 
to hold the bosse¢ >B in position while no ‘ ! re i Va 
ramming the inside. This method of pre Whe pattert drawn it found tha 
paring the pattern is no doubt good, havi ill that 1 he ut gat 
the advantage that when the inside and nd t ¢ ection of t m 
uutside are thus made together a casting nplete | g fected | ¢ 
vith an equal thickness of metal yb e patter t ‘ 0] cent 
tained It however, a somewhat slow he ¢ é ple to make, a boy be 
process to mold it three-parted flas] 1g I en per day. Th 
must be used, and to insure sound castings tandar i f these piste re now 
the inside green-sand core must be care nade four ina f 1d, sound casting 
fully vented and dried a little with hot eing usually obtained 
plates 1kO BUCHANA 
To hasten production and at the same nd England 
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Planer Stops. 

Editor American Machinist: 
It's often 
no stronger than its 


me 35 


That 
St¢ p 


said a casting or machi 


weakest point 
rule surely holds good in a planer 


You will 


down at 


generally see these stops turned 


one end with a sharp corner at 
the shoulder and the top part anywhere 


from '% to 1 inch larger in diameter. If 


they were made a foot in diameter above 


cHiitl ! 





7 
A 
Fi 
FIG, 1 
\NFEI 
lc turned part the vould be 1 trongel 
the sharp corner of the shoulder (A 


It’s foolish to use stops 
ches 


metimes see them ly 


above the plane able, 


around 


ne 


nches high and bent in fine shape \ job 
requiring a stop over 3 or 4 inches high 
should be blocked witl in angle plat or 

mething t rie ! tnat Wil 


Sau 
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rolled stock tapped out for a set-screw 
[wo or three lengths will answer the pur 
pose better than six different lengths with 
a shoulder on, because they can be set up 
or down in the holes to suit the job. The 
set be that 


run in and out quickly with 


screws should an easy fit, so 


they can be 
the fingers. 
The holes in the planer table should be 


reamed out to a fit, making it unnecessary 


4 





_ 





_m 


ame ’ 
STOPS 
use a pinch-bar to pry the stops out, 
breaking and bending the set-screws 
the proces 
\nother very handy stop, and one t 


tse in the slots when the holes don’t come 
ust where wanted, is made from square 
old-rolled stock to fit the slot ind can 
be swung over to one side to ing it to 
the hight wanted It s est 

Stops lean t the tf \ ¢ t ] 























of moving 


Fig. 2 shows how a long or high stop 


short one he 


can be stiffened by placing 


hind with a piece oz metal betweet It is 
annoying to a neat workman to run into a 


of stops all bent up and unfit for 


when in a hurry Phe cheapest and best 
stops for a planer are made fron Id 


the tool, the 


hey wedge tight when the 


up, and 


the job move the tendency would 


down, while if turned 
job might 
Slot stops made as in 
and must be 


the slot When 


ne hight 
nd of made straight, 
screw is drawn 
having 


there is no 


head on them {(_AMERON 
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A Screw Machine Chuck. 

Editor American 

In the accompanying drawing is shown 


Machinist: 


a-screw-machine chuck made for finishing 
the 
forged to 


end of This piece is drop 


the 
} 
i 


piece a, 


proper shape, and the only 


portion to be machined is the stem, but 
this must be turned perfectly central. This 
is accomplished by placing the piece in the 
chuck and tightening up from either end 


the screw bh, the central position being ob 


tained by bringing a female center in the 


turret up against the stem. When central 
the screw c¢ 1s tightened to hold the work 
and jaws in position 

The chuck body is made of tool steel 


and finished all over. One end is threaded 


internally to fit the screw-machine spindl 


ind the face has a 45-degree dovetail slot 
planed across it, the stock at the bottom 


of this being split the whole length, after 
the center of the body d is dri 
shown in the section at e, to 


spring 


1 wae 
elliptic opening and give the chuck a 


tension Che hole drilled for ram 

countersunk at one end to fit the head of 
the screw and threaded at the other. The 
huck is now hardened in oil and drawn 


to a spring temper, and the dovetail is 


lapped straight at the bottom and ides, 





by means of a gray-iron slide to fit, and 
by adjusting with screw c until a perfect 
urface is obtained 
Phe iWws n ilso made t te tee 
t 
dD 
| 
= e 
£ 
i 
Cc 








hardened and lapped 
the top to fit the 


bored 


One is planed o 


piece d, and the other 


on the face 
At the 
left to fit the 
ends of the 


and slightly 
to hold the 
tapped rig 


screw > and the 


tape red 
work firmly. 

} 
i 


center 


1 - 
they are it and 


holes are 


counterbored to remove some of the thread 


ind allow an extension to be used wl 


1e1h 


tapping \. L. Monrap 
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An Inexpensive Pattern and Set of Core 
for Face-Plates. 
Editor American Machinist: 
We 
large, 


r 
i 


recently 


light face-plates for gap lathes 


nches diameter and 


hese plates ranged from about 30 to 48 


liable to be of 


Boxes 


had occasional demand for 


AMERICAN 


ol Loose hubs as 
ore prints were mad 
This plate was bedde 


and a 


will be seen was Nat 


cope ran 


nd print Phe pe 


imed 


MACHINIST 


loose 
e to suit job 
the sand hub 
up. This 
except f 

lifted 


Fig. 1, with dle. w 


each thickness 
1 into finish on 
hub 
and 


the 


was off 

















were f the pattern drawn, leaving the lower print of this c 
iny intermediate size. We could not get in place. Over the projecting dowel of — the patte 
money enough for each one to much more _ print } was laid a centering piece 6 inches _ the cores 
than pay the cost of the casting and ma in diamett r f piece of 7¢-inch were vent 

a If Ve 
\. r piece § 
= on i 
F ] t iN 
= f this p 
b 
the is 
. 
/ ae | ( 1 
$$ —_—_____ 
—— / Lo acel é 
lan —— 
core 
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“ / 
. [ ® / 
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/ 7 
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| 
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erectec 
{ | } 
wrong 
as 
Tas 
ll ( 
/ 
ea SSae: WEE We 
FIG 2 nae 
rive 
‘ 
g \ g 
“ he « 
C« 
Space 
7 xt 
igs, W 
, nt ( 
bis ; the ine 
FIG 3 ole 
ACE-PI E PATTI 
ng \s it Was pretty cert it ( l s le ¢ ¢ against 
ere would not be many orders for any d was Irs ke ut together with 
e size, it was ieit to me get ut the ( t atte the es wert 
cs { «cl 
: ; Bad : resp 
erns for next to nothing. The method place 

ve used was very simple but answered So ig was ie the same fo I I 
purpose well. We got out a flat disk sizes ve were making the 48-inch varrantes 

i8 inches diameter and 3 inches thick plus plate we had eight res made from the Was q 

ficient for finish and shrink. This was 1OW Fig. 2 The eight cores, if 

clued up in segments to make permanent re f e in the mid 7. res} 


cope, it siots wel! 


; 
pet wee em and t 
¢ Dp 
S¢ tii 
t aete ed ‘ 
4 
e€ plat Che wh 
vas e¢ t r 
| I r » a 
d he em dow! 
| I é I< 
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ter ller p 
}) wn Vy 
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A Workman's Spite? 
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ielped to solidify the job, and we prefer 
o assume that it was used entirely with 
good intent.—Ed. ] 


Scribing Circles on Rings. 


Editor American Machinist: 


Recently I had occasion to find an easy 
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ated somewhat as Mr. Griswold is, but 


lately I have built me a roomy little shop 
in the yard, where I can make all the 
racket and dirt [ wish to. I also am com 


pelled to make my lathe do other things 


besides turning. 
I will describe what might be called a 


which |] 

















nethod of laying out circles on rings, a milling attachment use on my 
1umber of which were given to me of lathe. The photograph shows the device 
arious dimensions, the bores ranging fixed to the tool-post block. The base of 
from 2 to 4 inches in diameter, and some the attachment consists of a circular gray 
yf the rings being plain, some having a_ iron plate inch thick by 4 inches diam- 
houlder and some a recess. The average eter, with two fixed jaws of machinery 
, = 
\ ‘| Ye 
/ : — ancien 
/ \ 
\ 
ee 
B 
N 3 
! 
ail Sr 
= 7 J | 
Pa | 








SCRIBING 


machinist will find a piece of wood, fit it 
in the ring, find the center and describe 
the circle, and had those rings been of 
one size I would have done likewise, but 
in this case I was compelled to find some- 
thing better. A universal chuck and lathe 
were not on hand; so for rings A and B 
I took pieces of sheet metal a, filed notches 
as shown, and with a scriber in notch ) 
made the circles, starting with the ring 
whose line was the greatest distance from 
the guiding edge and then filing the 
notch a trifle deeper to suit the next circle, 
On large rings a combination 
square can be used as shown at C. At D 
is shown how the same thing can be ac 
‘omplished on a drill press, where a piece 


and so on. 


c is strapped on the table, the ring held in 
the y. 


- s . . 
the point of the center or scriber strikes 


and the table swung around until 


where the circle should be. The table 
s then held and the ring turned while 
eld against piece « D. W. 


Milling Attachments for an Amateur’s Lathe. 
Editor American Machinist 

I was much interested in the article by 
Robt. G 
to some attachments for the lathe. | 


Griswold at page 1026, relative 
was 
interested first because of the apparent use- 
fulness of the attachments described, and 
the written 


from an amateur’s standpoint. I am situ 


second because article was 


CIRCLES 
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with the tightened it is thus held 
rigidly in either position. 
Vertically the the 


traverse motion of an old slide-rest which 


screw 


affixed to casting 1S 


carries two of Starrett’s steel clamps fast 


ened by screws 3y the use of this slide 


the work may be given a rise and fall of 
134 inches, which is ample for all my 
eeds. To insure that the traverse motion 


should be accurately at right angles to the 


lathe bed, I fastened the L casting 


proper position, and then milled the tf 


with the 
slide by means of 


cutter, after which I attached the 


two flat-head screw 


The clamps are unusually strong for their 
size and will hold work up to 2 inches 
first job I did with th 


ill four sides of 


liameter. The 
little attachment was to m 
1 piece of machinery steel '4x1x6 inches in 


ength. The work went thru without any 
~hatter and produced a very creditable job 
[To increase the usefulness of my attach 
ment I have ordered from the lathe maker 


1 longer cross-slide which will give a feed 
f some 8 or 9 inches 

When it is desired to square the ends of 
the attachment is 


which brings the 


round or bar stock, 


turned at a right angle, 


with two more 
position at the 


The attach 


dowel pins into relation 


holes, thus securing its 
proper angle with the cutter 
ment may of course also be swung around 
at any oblique angle for work that may 
require it. 

The cutter shown is a Brown & Sharpe 
side milling cutter 2'% inches diameter by 
6 inch face. I mounted the cutter on a 


small face-plate 3 inches in diameter with 

















ON RINGS 1 14-inch hub. After having threaded the 
MILLING ATTACHMENT FOR AN AMATEUR’S LATHE. 

steel 5¢x5¢ inch in cross-section. On this tace-plate for the nose of the spindle, [ 

plate is mounted an L-shaped casting with turned down the hub, forced the cutter 

oblique stiffening ribs which slips in be mn and keved it I find it gives more 

tween the jaws. A large flat-head screw satisfaction when mounted in this man 


passing thru the center of the casting and 
the plate secures it to the tool-post block 
I might also mention that the plate is fit- 
ted with two steel dowel pins so arranged 
that the jaws may be placed either at right 


ingles to or in line with the lathe bed, and 


ner, as it runs very firm and true 


On the rear end of the spindle will be 


seen a hand-wheel taken from a sewing 
machine. It comes in handy for stopping 


ind starting, and particularly when it 1s 
by hand Dt 


lesired turn the spindle 
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is seen another 


rectly under this wheel 


wheel on a sleeve geared to the feed-screw 
with spokes, much the same as a pilot- 
wheel. I hand feed when 
milling, as I can thus get much finer feed 
the Both 


keyways and ase slipped on 
d - r 


use this as a 


have 
the 


wheels 
and off 


than from rack. 


same as the change gears 


Like all other amateurs I take the best 


of care of my tools. I have them well 


insured and I keep a stock book in which 


every tool is entered, giving complete 
description, sucl s date of purchase, 
maker’s name, cost, and any other in 
formation that might be a help in adjust 
ing a loss. I keep a copy of this bool 


’ 7 


in the shop, and the original in the house 


POMEROY 





A Drill Jig. 
Machini 
The drawing represents a jig 


and Bb, 


Editor American 
used for 


drilling the pieces A which are 


blanked out of 1-16 inch stock. This jig 
is made in two parts C and D, whicl 
swing on screw E. In the view showing 


the jig opened it will be seen that the base 


is grooved out to receive the work, the 


depth of the seat thus formed being such 
will 
drill 


plug G 


that when the piece is dropped in it 
come slightly below the surface. In 
piece A the hole F 
the H extends 


the two prongs taking the direction of 


fits ove 
thri 


Ing 


and part out 


groove 


the arrow. When the piece is in position 


the cover ) is swung back in place, so 


thet the slots J and K are flush; screw / 
is swung up and the two parts are held 
tight by the nurled nut The cover 1s 
hardened. no drill bushings being used 


Che drill holes are counter 


sunk a little to allow the oil to get dow 
B plug G is 


lips of the 


In drilling piece taken out 


and plug M put in its place. This plug 


lies in the direction of the arrow and is 
held central by the small pin shown. lh 
drilling B only three holes are made, but 


these are required to come exactly in line 





with the corresponding holes Mi 
piece .4 Patrick J. Kine 
Tooth Brush vs. Stencil Brush. 
Editor American Machinist: 
I have read with much interest A. $ 


Worcester’s account, at page 1170, of how 
he produced his spatter work earth sec 


tions. That he did a good job is evidenced 
by the illustrations submitted 

As Mr. Worcester states, the ordinary 
method is slow, and it is also tedious for 
the draftsman. tho just suited to some, 


and therefore is 
Mr Worce ster s 


ment 


expensive. Undoubtedly 


method is an improve 


There are required for his process, how 


ever, a piece of transparent paper, a pen 
cil, a pair of scissors, some weights, 

quill, a tooth-brush and a stick, besides 
the work of making the outline pencil 


tracing, cutting out the templet and plac 


ing it accurately in position 


vears ag I was 


About sixteer 


employed 
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in the drafting room of a certain engi- tween the Lwe then daub away t y 
neering firm of national prominence. One heart's content. Yo n't hurt the trac 
important detail in finishing a tracing ing, and everything g vely, unless the 
there, was to hunt up a nice, thin, sheet- brush is too wet; but anyone would know 
brass stencil plate, provided for the pur-_ better than to st with it that way, for 
pose, and with a small stencil brush dipped e job is not 
in drawing ink print on the tracing the Che best way rep the brush is t 
following immortal inscription: “Do not © slightly { t vat ind el 
scale this drawing. Work strictly to di » it ng eno t 
mensions given.” cove Dp f t en make 
Once while using the stencil a fellow fe \ re 
worker intentionally gave my elbow \ F ‘ f f 
S causing the brush to go over the f t 
edge of the sten¢ making a dandy smeat expe! ting ( ( 
That b I laub changed the practis¢ w he t p I est 
regarding the m king OT € irth sections on » I | t < Si 
tracings in that office and in other estab } 
( 
‘ 
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b 
Jig Clo-ed dmerwan Machimret 
A DRILL JIG 
lishments where I have since been em This method can't be said to be new at 
ployed, for when the stencil was removed this writing, but, as I have never seen it 


there was revealed, not only a most satis 


factory representation of earth sections, 
ut also the way to do it 
All that are needed in the way of im 


plements are a good, stubby stencil brush, 
into the ink bottle and 
old 


simply 


small enough to go 
a sheet of paper from anywhere; an 


envelope will d« The paper 


placed on the tracing so as to protect the 


work and expose the surface to be se 
tioned, and 1s held in position by hand and 
moved along if the work to be done 

of greater length than the paper. If there 
are corners to be filled in, take another 


piece of paper and make the corner be 


described in your columns, I send it along 


as a contribution to the never-ending sup 


ply of suggestions on how to do things in 
drafting room; and it will probably 
meet the fate of most of such suggestions 
some draftsmen will lil it, others won't 
even tr t, and probably it will bob uy 
re 1 vé tw re ( i new thing 
when somebody « is di vered it 
I tl M \\ t fe indwi 
for heavy g | ik, for it ofter 
’ 1 f get to the « } £ 
ne befor k gives out and h 
ret P i MIAN 








A Simple Rod Chuck. 
Editor American Machinist: 
The 


by me tor use 


drawing shows a chuck designed 
on lathes where it is impos 
It is for 


3essemer rod or cold 


sible to use a draw-in chuck. 


holding Stubs wire, 


drawn stock of determined sizes. It is 
omposed of three parts: the chuck A, 
ushing / and sleeve ( 


The chuck A, one for each size of rod, 
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SIMPLE ROD CHUCK 


shot e made of tool steel bored to the 
ize of the od to be held and at the rear 
end considerably larger, both as relief and 


to give necessary spring. This is 


sawed in three places to within about an 


inch of the rear. The size is stamped on 
the face, and the chuck is then hardened 
and drawn, the rear end to a deep blue 
and the front to a light straw, and more 


iccurate results ve obtained if the 


may 


taper faces are ground 


Phe bushing B, only one being required, 


hould be of tool steel, turned a good fit 
to the taper hole in the lathe spindle, the 


parallel hole in it relieved as shown, so 


that | 


will bear 


the chucks only at the reat 

front Phi 
end should be rounded so that the knock 
When hard- 
ened and drawn to a light straw it should 
I for the 


be ground to 


and on the bevel face in 


real 


out rod will not damage it. 


give a true seat 
chuck. 
The 


sleeve C of 


may be gray iron ot 
machinery or tool steel; but the latter 


when the piece is hardened, drawn to a 


blue and ground on the chuck seat, will 
give the best results. It should have two 
or three holes drilled in the outside for 

rod or spanner wrench, and should als: 


be nurled to give a good grip when tight 


ening by hand. This chuck, if well made 


is accurate within .oor inch, and will take 


stock .o10 inch on either side of its nor 


mal size, but over .002 or 


003 inch of dit 


ference is abuse and liable to throw it out 


ot true IL ACROSER 





Hardened Rollers on Hardened Pins. 
Editor American Machinist 
At 1178 Mr. G 


his experience with hardened pins 


Schneider tells of 
We 


with 


paxe 


have some twenty-four machines 


three dozen rollers.on each. These run at 
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high 
\W e hay e 


soft rollers, with the result that we 


very speed mn the 
cams. used hardened pins and 


would 
Phen 


rollers 


tt 


have flat places on the 


with hardened rollers and s pins we 

Under 
the most favorable conditions they lasted 
months For the 


have 


would have flat places on the pins 


about two past two 
using hard 


rollers and hard pins, with the most satis- 


years, however, | been 


factory results, having no need of replac- 
ing the same, and only one case of abra- 
These 


inch 


diam- 
The 


002 inch slack, insuring good 


sion. rollers 2 inches 


are 


eter, I face, 34-inch hole pins 


are allowed 


lubrication 





under a nstant pressure of 
about 100 pounds FE. \WAGNER 
A Box Tool for the Lathe. 
Editor American Machinist 
The drawing shows a box to nade by 


od 


} 


one of the toolmakers in our shop 
used on a lathe. Not having any screw 
machine, the screw shown in the sket 
had been made outside, until this to 
maker, having charge of the shop, figured 
out that with a tew lathe attacl nts he 
could have such screws made in the shoy 
cheaper than he could buy them Che 
body of the box tool is bored out at 4 
fit the tailstock spindle, and is bound by 
the screw B. C is the hardened bushing 
/| 
an IZ 














periferies of 


having a small piece of pipe extending 


with a little faucet: To the cay was at 


tached a forked piece which extended 


der cap screw B and held this drip cu 


over the work. The flat part J on the 
work was of course milled inothe 
operation Patrick J. Kin 





That “Interesting Shaper Job.” 
Editor 
[I was very much interested in the artic 


by CF 


\merican Machinist 

Lipphart at page 1175, show 
of planing shaper frames 
While the descripti 


clear, I do not see how it 


the method 
Steptoe shops 
is quite 
possible, especially on the long strokes an 
for 
job, to eliminate the tendency to spt 


sufficiently 


using the method shown supporting 
the 
to plane a 
that 
Mr. Lipphart’s statement that « 
of the 


we rk 


very iccurate Sul 


face and one will be square wi 


1 
column 


per cent. time formerly 


do this 


by using the 


requ re 
the planer is 


on Save 


shaper seems remarkable, 


view of the fact that planer manufacture: 
are claiming 125 to 150 feet and even more 


cutting speed per minute [his naturally 


prompts the query as to how long it too 


to do the six frames on the planer, at 
whether that time could not be reduced 

employing some different method of s« 
ting or handling the work Perhaps Mr 
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ton vol 


thru which the stock enters 


tools J) 


ihe cutting 


are adjusted yy screws fi and 


held by set-screws G is a binding 


screw, by which the different bushings 


held. The hole H 


screw B to clamp the affair 


and slot J allow 


This 


sey eral 


are 
in place 
that 
tutside 


tool proved so successful 
other jobs previously done 
with it. We used 


a piece of pipe with a 


were 


made for a lubricator 


‘ap on one end and 


Lipphart will give us the actua 


for 


time in 


minutes both the planer and shaper 


which may serve as “food for 


C.E 


thought.” 
HOLGATE 
[In a job of this character cutting speed 
ind th 


Lipphart, we uw 


is comparatively unimportant 


Mi 


only 


method described by 


derstand, time 


Saves 


1 setting and 
resetting the work. for the different 


Ed | 


Opera- 


tions 
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Jig for Drilling Collars. end, is fitted to the tailstock spindl | ! iper wedg 


Editor American Machinist: tailstock is clamped in proper position and ul vst given perf 

The illustration shows a simple drill jig the spindle screw is taken out so that the sfact vel mmetr f differet 
idapted for conveniently drilling col spindle will be free to travel back and \ EN 
lars or any work of a similar characte forth. The pin to be tapered being screws 
The collar A is held in position on plug into the chuck the guide is advanced unt V-Biock Fitted as an Adjustable Drill Jig. 
B and clamped by the swinging clamp the projecting end of the pin just « \ t 
C against the three hardened pins / The tothe shoulder B. A tool is then adjuste mp ng \ \ 

) turn to th d et f tl table ¢ 

F 7 px 32 ncl ind et ) et l ‘ . il 


ei B E : itd 
fey i } ip tachment gradually withdrawing 
f ] 
- | 
i. A ] o t t tit ) 
( j N i ) ( ipe q 
| 
\ With rement a he c nt 
| \ 
iv turn 30 pins an 1 
7 } 
. ee Jj Fig 2s! rt < 
i Va 4 1 1 * 
5 eC ! B Vi & Sha r« 1 ne » 
at FOR DRILLIN¢ ILLARS : 
n \s e used these k1 
notion ot ec swinging < np mited s necessa e arbor ot g r 
, ; 
v the cents stud and the paw n the end ind lef t ent el 
ie clamp Phe nhumb--crevyv [ S l ng ’ ri \ 
] + 1 ] 
ialler than the bore f lar. thereby ibles thie ght 
»wing the collar t pass r vitho ind n s, 1 fference eing 
4 
the ren rf ( um ‘ tead of the 9 veing , 


— ——— Sc } n the arbor to fit it \ IK 
Turning Slim Taper Pins—Arbor for Shell End 


Mills. A Wedge for a Hammer Handle. 
Editor American Machinist Editor American Machinist 


i 
he brass pin shown in Fig 16 Sor time ago I | 
inch in diameter at the large ene 11 idle ina nmi id 
readec d ch p | ipé ve r I ething t 
art t inches long and diamete vedge 1 f i 
e small end 1s I-32 1 lo turn \ \ na i lg 
, ; 
I A ( d ¢ i nel \ 
Vuide here s \ Phe 11 1 ) I 
TIT TTTT 
i —————————————————— "" 
1 } 
| | 
b 











| rp yy i 

| A , ' 
/ 
a | 4 | il 
‘ WV , - t 
FI 
RNIN SLIM \PER PINS RBOR FO HWEIT END MI rl 

first threaded and then cu ff to the He took a sheet-iron washer about if point of ! I ari / 


ength from straight stock, this being done neh thick, 7% inch outside diameter and vo a filister rew C1 viveled 
na turret lathe. To turn the taper part ;-inch hole, filed it sharp on about halt he it nnectior th the 
he threaded end is screwed into a chuck ts outside edge He then drove it into hown and | by et-screw, acts 
the live spindle of a lathe which has a_ the end of the handle edgewise, leaving ige when dr ng Ww i rtain di 
taper attachment. The guide, which has a enough out to file to the shape of th from tl The gage rod G 
3-16 inch hole thru it and is cut out at handle. If it is driven tight enough, the t g reacl nter of the bushi 
1 


the side as shown and hardened at this vood will swell into the hole in the washer RARNETI 
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Gages for Textile Machine Work 
Kditor American Machinist: 

The accompanying 

gages used in the manufacture of spindles 


sketches show the 
for textile machinery in our shop. 

When a drawing is received for a new 
pindle, the first thing done is to make a 
ample, which is used as a standard for 
that Hardened 
the differ 


made 


and ground plugs are made 


all others of kind 
ror 
ent diameters and tapers and are used to 


make the gages from and for testing the 


gages 
For grinding straight work over 4 
inches in length ordinary yes-and-no ring 


gages are used. The operator also has a 
like Fig. 1, 


tock, thickened to % 


try gage, made from inch 


inch at the contact 
The operator uses this gage with 


he machine 


the 


points. 
ut removing the work from t 
When this 


easily the operator removes the work from 


will go over work 


are 


the machine and tries his yes-and-no 
gages, which have a limit of .oo15 inch, 
and he rarely has to put the work back in 
the machine As the gage wears it 1s 


peened at B to bring it back to size 
or 


length a ve 


straight work under 4 inches in 
and-no snap gage like Fig. 2 
for wear 1s made 


AA in a little 


is used. The adjustment 


by driving the taper pins 


farther. This gage is made from %-1nch 
flat stock 
Fig. 3 is a spindle on which the taper 


has to be ground very accurately, and the 
gage has to be a certain distance from the 
extreme within a limit of .or inch 
gages Figs. 4. 5 
Fig. 4 is the ring gage to get the taper by. 
and has a step on top .o1 inch high. Fig 


point 


rhree are used, and 6 


5 is the spanner gage to get the length by, 


made from ™%-inch square stock. Fig. 6 


The slot is cut in the top 


is the try gage. 
so that it will slip over the center, so as 
not to back the center off when trying the 
When the operator rigs up the ma 
this first 
grinds one spindle to size and then ad- 


gage. 
chine for grinding taper. he 
justs the little piece of steel A so that it 
will just rub against the side of the rest. 
This gage will then show every time when 
the In grinding 
each piece he uses this gage, and when he 
feels it touch the rest he removes the work 


work is down to size 


and tries his ring gage and then his span 
ner, which has to touch on the lower step 
but not on the top one; anything betwee: 
the two is all right. 
The gage, Fig. 7, is 
gaging our taper grinding up to 5% inch 
When tape: 
and size are correct the end of the spindle 
1, the 
top ring will be flush with the wire B and 
the flush 
the marks on wire B small, accurate 


the one used for 


diameter and 6 inches long 
will come flush with the top of wire . 


will be with 


By Di 


taper work this gage can be recommended 


two middle rings 


as the best thing I have ever seen \s 


the gage wears, the wire 4 can be driven 


out and a longer one mserted, and 1f the 


holes do not wear equally, the ones that 
1 


have worn least can be polished ou A] 
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of our gages for lathe work up to % inch 
are made like Fig. 2, but with only one 
hole, the roughing gages being made with 
point contact and the finishing with line 
contact, as shown. 

For gaging taper work, like Fig. 8, on 
the turret lathe we use a gage like Fig. 9, 
and the taper is determined by placing the 
gage on the work and holding up to the 
ligh 


it; the size is determined by the gage 


touching both the taper and the shoulder 
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idea was to have the forms behind the 
work, and, after the roughing had been 
done, to just touch the finishing tools to 
the different parts of the form, and the 
That 


was what my boss wanted—to use no ten 


work must be just like the form. 


plets or gages and do away with the fit 
ting of gages. 

Now, when it comes to close work, any 
one that’s been there knows that you can’t 
the above 


set the tool to cut twice alike in 


And my boss readily 





























on work. On lathe work above % inch manner. understood 
we use the gage Fig. 10, made from 3-16 it when I had explained that So-and-so’s 
inch flat stock. For pointing to length we method might do for them, but that whe 
use an adjustable spanner gage like Fig I made a fit, I wanted to feel it, as I knew 
11, made trom round stock of no other way that was as sure 
[hese gages are all easily and cheaply When setting a tool to form, unles 
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GAGES FOR TEXTILE MACHINE WORK 


made and fulfill ali of the requirements of 
spindle-making. and will perhaps be of uss 
to others. Paut WESLE% 


Forms for Planing. 

Editor American Machinist 

The boss came to me one day as he re 
turned from a rival shop, and said, “*Why 
don’t you make forms for your planer work? 
Mr. 
business is due to using them.’ 
that I had 
and that I would get out others for any 


So-and-so claims the success of his 


I replied 
most of the work 


forms for 


job they could be used to advantage on 


The shop he spoke of I knew used the 
forms to finish the work to size with, us 
ng no templet or standard gages The 


you feel it with paper, there is no way of 
knowing just touch the 
form; and were the form even made un- 
for the thickness of the 


how hard you 
der size to allow 
paper used, there would be no telling how 
much the tool might spring off or how 
clean it would cut, and were the casting a 
little hard or the tool less keen one time 
than another, the job would be larger and 
of different add that 
some shop men think the work is made 


sizes. I may here 
standard solely to repair any broken parts 


wanted later. My idea is that it’s made 
sO principally that time may be saved in 
the building of the machinery. Forms or 
dummies save a great amount of time and 


guessing and are fine to work with on the 
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planer, but when it to standard 
work, a positive gage is required. 

For fitting dovetail work there is noth- 
ing I know of better than a gage made to 
use a taper wedge with; the wedge, if 
made 5-16 inch taper per foot, will show 
about 3-64 off when there is a difference 
of but 0.001 
has a line to show when it’s in to a stan- 


dard fit, and this line may be removed and 


comes 


inch. The wedge of course 


a new one made when there is any wear 


noticed H. L. CAMERON. 





Improving a Cam. 
Editor American Machinist: 


[ was interested in E. W. Lawrence’s 
reference, at page 1176, to a cam cut- 
ting rig. I remember being employed 
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until a smooth working form was devel- a little yarn told me by a steel salesmat 
oped was the only solution. This is a_ once This man had served his appren 
style of cam development frequently in ticeship as a blasksmith and then had 
use, as many of your readers no doubt’ worked in all the departments of one of 
know. It has its demerits as well as its the Pittsburg steel works, eventually 
merits, for many valuable movements have’ graduating as a salesman. His thorough 
developed out of wood whittling. training in the making and working of 

It occurred to me, nevertheless, that steel, coupled with his undoubted ability 
some form other than a semi-circle, div- to sell. made him very valuable man 1 
ided into a number of equal parts and his employers. One day from somewher« 
ordinated, could be substituted to give the out in the country he received an ordet 
desired effect \fter some consideration for some steel for a special purpose. The 


the ellipse presented itself to my mind as steel was duly shipped, and a few days 


giving a slower approach to the terminals later a complaint came in that the steel 
that it 


without 


than that of the crank, altho moving quick was absolutely worthless 


to 


was 1m 


er in the central position, which in this possible temper it cracking 


case did not matter much. A development 


He wrote and gave minute directions for 


on these lines was made and gave excel- tempering the pieces. A day or two latet 


by a printing press manufacturing com- lent results. I have used it also on other a very angry man appeared at the store 
— s and asked to see Mr. Mac 
SS “Mr. Mac, that d——d steel you sold 
. "alll ee ie me must be made out of sash-weight iron 
Pd it’s no good The pieces cost $28 each 
“f ‘ ar ] ] . 
B- to machine, and then when we _ temper 
r ‘ them they fly all to pieces.” 
2 ( “Well,” said M ic, “wl at are the shop 
f conditions What appliances have you?” 
“Everything of the very best; no ex 
pense has been spared; shop brand new 
™~ ; 
A Oh, you can’t say our appliances aint 
right; it’s the poor steel you've sold us 
QO] said Mac \ l ne the ma 
chine shop. I suppose you have a dit 
black hole of a forg: hop where zz 
can’t see what he’s doing.” 
‘Nothing of the sort,”’ retorted the cu 
| ome! t's as light day; fine big wi 
dow i ind I ight l he 
Op.’ 
Ju ‘id Mac 
Pai ‘ g¢ windows ck, an 
give you e to see | nea 
\ vd the ed | 
\ A by t 
Tl ’ } 
4 1) } 
A Warning 
i \ 
ime Mac ‘ ~ 
\YOUT Oi MOOTH WORKING CAM n 
( ( 
ny and having a lively time wi a fly am form 1 d it ( \ , 
m. This is the cam which, in conjun¢ isfactory \\ . 
n wit spring of some length, operates In my ( f ( [ hav 
r fly, delive neg the shee ifter it I met with VW cam develop ‘ j t 
rinted lr] cam seemed ive tl nent using ellip thod. and | Ni, c, 
ectionable feature with some found it valuable and direct way of Boston writes that t 
i ns in other makes of presses developing a d ed mot I felt it might f 
somew more pr yunced Slap e of inte 1 p | \ ib also PD : 
+ p, bang it seemed s if the fly ) Many t ‘ Ik I end ve P 
vould pound itself to pieces e rest WIN f bot youts, namely, crank R ‘ Ni; Vi 
d and also when delivering the she d ¢ linss pla the development f , d 
<" hing had to be done Evidently, me over the er that the difference mav to his needs but ee eee t 
s thought, the movement could t have he see Line 4 is laid out from the ci favor if Sa Te 
en developed to embody the crank tune e and B from the ellips: VETERAN ae ° tating that this vagabor 
ons of acceleration and retardation, vet —_—_____—_—___ is still t1 o the mt nd claim 
n reference to the drawings it was found Sunlight Wins ? to be connected 116 d » 
hat it had been, so it seemed that the plan Editor American Machinist: engine y | 
f cut and try with a hardwood pattern The artick page 602 reminds me of CH ( H & | 
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One Cause of Difficulty. 

Some manufacturing concerns might be 
considerably surprised if they were to look 
over the correspondence that reaches this 
office from employees who, for one reason 
or another, are dissatisfied or distressed 
at the treatment they receive. Many of 
the complaints have little basis; some of 
them are merely querulous and made by 
men who would evidently never be satis- 
fied in any event. Others are well founded 
if the facts are just as they are stated to 
be; but we cannot be sure of that, and 
have neither the time nor the opportunity 
to sift the matter and find out about it. 
We of course know that there are always 
two story. But some of the 
stories bear internal evidence of accuracy 
and are supported by other and independ- 
ent information. 

Some of these complaints tell of doings 
that would scarcely be thought possible. 
For instance, one of the latest is to the 
effect that a certain machinist working in 
a certain prominent shop, being offered 
higher wages elsewhere, quit and asked 
for his wages earned. The superintendent 
abused him, using “obscene language” in 
and the workman, now in an- 
unable to 


sides to a 


doing so, 
other city, 
collect the wages due him, the excuse he 
says they give being that, unless he comes 


has so far been 


in person for his money or sends a written 
order for someone else to get it for him, 
he could collect it twice. In other words, 
they refuse to remit the amount they owe 
in the usual way (by check or otherwise) 
the of making 
him as much trouble as possible. 

Of course, a business man finding him- 
self in such a difficulty would have an easy 
He would simply put the 


obviously with intention 


way out of it. 
case in the hands of a lawyer, who would 
easily collect the money; but workmen do 
rot like to do that, or they do not know 
what their legal rights are. Perhaps they 
ought to call in the assistance of lawyers 
in such cases oftener than they do, but as 
it is they usually “take it out” in giving 
the firm as bad a reputation as possible 
their fellow-workmen, and we 
know it to be a fact that the 
firms who complain of the difficulty of get- 
men owe their 


among 
some of 
and keeping good 
troubles largely to this fact. 

When a superintendent or a manufac- 
turing firm treats a workman in this way 
for a 


ting 


a way in which they would not 
single moment think of treating another 
business concern—one from whom they 
might be buying supplies, for instance 
they are not only laying up trouble for 
themselves in all their dealings with work 
men, but they are at the same time mak 
ing trouble for other manufacturers; be 
cause such actions strengthen the hands 
of those whose constant object it is to 
make few, if 


any, employers who will do the fair thing 


workmen believe there are 


and treat employees “‘white” unless com- 


pelled to do so. Much of the bitterness 


of the present situation is due to such 
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things done by comparatively few employ 
ers, who seem to forget that there is such 
a thing as a morak law and that it does 
not pay to violate it. 

Business men have their commercial 
agencies and reports, besides other means 
of finding out what fhe reputation and 
standing of other concerns are. Workmen 
do it by a different method, but it is just 
as effective, and the superintendent or em- 
ployer who thinks he can treat men un- 
fairly in such matters and not suffer for 
it makes a great mistake. The reputation 
of a shop for being “white” or otherwise 
spreads far and wide, and good men usu- 
ally know pretty accurately whether it is 
a good place to work in or otherwise 
This often means much to the establish- 
ment concerned, especially when good men 
are scarce. 

International Standard Testing Methods. 

A few weeks ago (at pages 974 and 1141) 
we published comments upon the work of 
the American Society for Testing Mate- 
rials and expressed our regret that this 
society had been unable to co-operate with 
the International Society in the establish- 
ment of an international standard method 
of testing, which would have made the 
results of tests, wherever or by whomso- 
ever made, strictly comparable. This is 
aside from the fact that there is a very 
great probability that tests made by meth- 
ods approved by such an international so 
ciety would be much more strictly scien- 
tific and much more to be depended upon 
than are the tests now generally made here 
and, according to Unwin, in 
The Engineering Maga 


Professor 
England as well. 
zine, referring to this matter, says: 

“We have already referred to the man 
ner in which the American Society for 
Testing Materials appears to have neglect 
ed the principal object for which the par 
ent International Society for Testing Ma 
terials formed, and this is a matter 
to which the attention of the engineering 
profession may directed. The 
original idea of forming such a society was 
that of unifying the methods of testing 
materials and of recording such tests to an 
extent which would the valuable 
work being done in all parts of the world 
to be strictly comparable. In addition to 
the accomplishment of this most desirable 
object, the International Society has taken 
up the questions connected with the con- 
duct of such tests, studying the methods 
which give the most reliable results, and 
standardizing the practise of its members 
all over the world. In this most important 
undertaking the work of the Continental 
engineers has been extremely valuable, and 
the American 


was 


well be 


enable 


is most unfortunate that 
members have seen fit to neglect such as 
sociated international efforts. Since its 
formation the American society has prac 
tically become an organization for the dis 
cussion of materials of construction in a 
work entirely 


general manner—a 


the 


most 
within scope of the existing national 
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societies with which most of the members 
are already affiliated, and for the conduct 
of which no new organization was needed 

“Meanwhile the subject of the unifica 
tion of methods of testing, for the further 
ance of which the society was originally 
formed, has been almost entirely neglect 
ed, and any attempt to harmonize Amer 
ican practise with that of other countries 
has apparently been dropped. Various rea 
sons have been advanced for this curious 
conduct, but it 1s unnecessary to discuss 
them in this place. The result cannot but 
be injurious to the scientific development 
of American engineering, and ultimately 
to American commerce in engineering 
products in other parts of the world, and 
it should be the duty of all American en- 
gineers who have the real welfare of the 
profession at heart to bend their efforts 
to the correction of what, to put it in the 
mildest possible manner, has shown itself 
to be a distinct blunder.” 

Very few engineers are interested im 
testing materials who are not also interest 
ed in the whole broad subject of the mate 
rials of engineering, and most of them are 
I 


also interested in the manipulation « 
those materials. These are just the mat 
ters dealt with in the various older engi 
neering societies, such as those of the civil, 
mining, mechanical and electrical engi 
neers, and it seems to be obvious that the 
testing of materials alone is too narrow a 
basis upon which to found an engineering 
society. This is clearly shown by the 
fact that the s ciety referred to goes out 
side that subject in its meetings, and in 
doing so covers ground already covered 
by older and in every way well conducted 
societies. The original object of the form 
ation of the American society—. e., to 
promote the adoption of a world-wide uni 
form method of testing—was in every way 
commendable. It has been abandoned by 
the American society and a reason for this 
which has been asserted is that the Amer 
ican section is so strongly dominated by 
strictly commercial considerations as to 
make it impossible to secure an agreement 
to a method that is scientific and which 
would hold the makers of materials 
strictly up to contracts and specifications 
Whether this charge is true or not, we do 
not pretend to say, but the fact that it has 
been made makes it seem especially desira- 
ble that the American section should en 
deavor to come to an agreement with 
their foreign confreres. If they do not 
do so, then we see no escape from the 
onclusion that American-made machinery 
ind American goods generally will be 
nore or less handicapped in the coming 
levelopment of foreign trade. 

If the American Society for Testing 
Materials will not take up this matter and 
ndeavor to come to an agreement upon it, 
then we think the American Society of 
Mechanical Engineers and the Civil Engi 
leers’ Society should do s The matter 


1 


omes well within their scop: 
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Proprietors of certain large industrial 
establishments have received letters from 
Secretary of the Navy Morton inquiring 
as to the rates of wages paid to machin 
ists, it being understood that the informa- 
tion gained in this way is to be used in 
connection with a request for more pay 
made by the machinists employed in the 
navy yard at Washington. Washington 
is said to be a very expensive place in 
which to live. We frequently see state 
ments showing how utterly impossible it 
is for Congressmen and other officials to 
live there under present-day conditions 
upon salaries fixed in earlier days when 
the cost of living was much less and the 
general standard of living much lower 
In fact, it is declared that the only way 
some of the Representatives and Senators 
live at all is that they have independent 
incomes, which of course is not the case 
with machinists working at the Navy 
Yard. These things will, however, have 
little influence in deciding the rate to be 
paid. We mention them only as points of 
interest in connection with the subject 

\ new record in criminal impudencs 
seems to have been made in the report of 
the local Board of Steamboat Inspectors 
on the burning of the “General Slocum.” 
The prominent facts of the case are know1 
to all the world, so that there is no occa 
sion for us to rehearse them. A thousand 
human lives were destroyed under con 
ditions which were only made possible by 
an unparalleled co-operation of not only 
criminal negligence and incompetence but 
of willful, systematic, continuous reversal 
of the functions of most responsible public 
officials. The reports of inspections issued 
by the board, qualifying passenger carrying 
steamboats to ply in New York harbor 
might have been taken as guarantees of 
death and disaster rather than of life and 
safety. The public upon ample evidence 
holds the steamboat inspectors to be the 
archhomicides of the “Slocum” victims, 
yet they not only continue in office but 
pretend to investigate a disaster to which 
they chiefly and primarily contributed, and 
their report is that they are innocent of 
it all 

Technical Publications. 

“The Polishing and Plating of Metals.’ 
By Herbert J. Hawkins. 355 5'4x7% 
inch pages, with 76 illustrations. Has 
litt & Walker, Chicago. Price, $2.00 
It is always a pleasure to find a book 

upon the technicalities of a trade written 

by one who has acquired a first-hand ac 


quaintance with it thru long and varied 


experience. The experience of the author 
with the work of which he treats is mani 
fest upon every page and with scarcely 

superfluous word he pac ] book witl 
information. A very useful chapter is the 


second one, on the effects of the acids 


ind solutions of the plating room upon the 
piater s health, o the precautions neces 


sary to avoid them and on their treatment 
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Special chapters are devoted to polishing 
and grinding, acid dips and pickles, the 
management of dynamos, plating wit 
gold, silver, nickel and copper and upon 


other branches of the plater’s art 


“Forge Practise By J. L. Bacon. 257 
5x7'4-inch pages, with 272 illustrations 
John Wiley & Sons, New York. Price, 
$1.50 

This volume is the outgrowth of the 
author’s work as a teacher at the Lewis 
Institute. As stated in the preface, “‘it 1s 
not the author’s purpose to attempt to 
put forth anything which will in any way 
take the place of actual shop work, but 
rather to give some explanation which 
will aid in the production of work in an 
intelligent manner.” 

The exercises chosen as illustrations are 
simple but excellent and very comprehen 
Sive They include welding, upsetting, 
drawing out, bending, steam hammer 
work, duplicate work and tool forging and 
tempering, together with chapters on the 
calculation of stock and on the metallurgy 
of iron and steel. As an elementary treat 
ise on blacksmith’s work the book is in 
every wa\ admirable 


The Launch of the “‘Connecticut.”’ 

On September 29, at II.17 A. M., the 
battleship “Connecticut” slid gracefully 
down the ways into her natural element 
Che launch was without a hitch of any 
kind. It was without doubt the “cleane 
job of the half hundred launches we have 
witnessed, both here ad abroad. Th 
only mistake of any sort was perpetrated 
by Miss Alice Welles, the official sponsor 
Her failure to break the bottle would, t 
our mind, tend to show that the athleti 
training of young women (especially tl 
future sponsors of ships) is imperfect 

At the last moment the young lad 
pitched an outshoot which missed tl 
prow and, while the umpire called om 
ball, Frank Ryan, a young rigger sta 
tioned at the bow of the “Connecticut,’ 
saved the day by breaking the _ bottk 
shouting at the same time, “You'll b 
christened anyhow; d—n you, you're the 


Connecticut.’ 


Gift to Syracuse University. 
Chancellor James A. Day, of Syracu 
University has announced the gift fron 
Smith, of Syracuse, N. Y., of 


an additional building for a model factory 


Lyman ( 


for the Lyman Cornelius Smith College ot 
Applied Sciences. Mr. Smith four year 
ago established the school, giving $750,000 
The cost of the new structure is estimated 


Te t} in) S!00,.000 


\ quite unusual accident occurred at th: 
Potter Press Works, Plainfield, N. J., 
few days ago. By the catching of a bel 


nearly so feet of the main line shaft wa 


torn from the hangers while running an 


Fb + 
fell to the floor Fortunately no one wa 








Some New Things. 


UNIVERSAL CUTTER AND TOOL GRINDER 


Che illustration shows a newly designed 
The 


column, as well as knee, saddle, slide and 


universal cutter and tool grinder 
table, are of box form with internal braces. 
The wheel spindle frame can be swiveled 
graduated and 


180 degrees; the base is 


locked in any position; it is dust-proof 


and can be adjusted to compensate for 


wear. All bearings, slides and screws are 
covered. The adjusting hand-wheels ar: 
graduated on the outside, reading to thou 
sandths. The table is swiveled on a cen 
tral stud and clamped in any position, has 
graduated arc in front reading to degrees; 
a scale is imbedded in slide and reads to 
One 


end of the table is formed to a worm seg 


3 inches taper per foot either way. 


ment into which engages a worm by means 
of which the table can be readily adjusted 
For all 


perations there is but one tooth rest used; 


either way to the desired taper. 


t has a micrometer adjustment and can 
position. Dimensions of 
Table 


cross movement, 8 inches 


be set in any 


machine are: movement longitu 


dinal, 15 inches; 
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which other grinders require special at- 
tachments such as grinding gear cutters, 
face of teeth in taps, formed cutters, hobs, 
etc. With this machine is furnished a 3- 
inch chuck, swivel vise, main and drum 
countershaft, and a set of grinding wheels. 
It is built by the Ovsterlein Machine Com- 
pany, Cincinnati, Ohio. 
AN IMPROVED REVERSING GEAR. 


The cut shows a new reversing gear 


originally designed for use in connection 


with small marine engines but easily 


A 
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This case is made in halves 
bolted 


near the 


turns with it. 
togetler, the 
middle. The 


which are solidly 


joint being at a 
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UNIVERSAL CUTTER 
vertical movement, inches; swings be 
9 


NOCK 


veen centers, 9 inches, with raising 


2 inches by 20 inches long; grinds 16 


11 
it 


uch face mills, 36-inch saws 


Many oper 


tions can he done on this grinder for 


explaining 
he operation of this device we may as 
to be the driving 


| ] + ~] ‘ 
shaft and G the shaft which 1s 


sume shaft / at the lett 
driven 


The gear case f is keved to shaft /) and 


fastened to its inner 
This shaft 
longitudinal 


shaft G has 
end a conical friction head B. 


driven 


G has a certain amourt of 
movement, being shifted in either direction 
as required by the vertical lever C and the 
ever clamped in either position, as may b 
When the shaft is 


external conical 


required thrown 1 


the left the surface of 





engages the internal conical surface «t 
case A and then both shafts rotate 
gether. To stop shaft G from turning 
s only necessary to move it to the rig 
sufficiently to withdraw B from frictior 
contact with l The | ng bronze slee\ 
rh longitudinal movement It ex 
tends hru the fixed b ng / 
pear;r o having feather whicl it 
times prevents the sleeve /) from turning 
On s cCe\ ) are two fr turnins 
evel gears H ld in place endwise of tl 
sleeve by collars, Mounted upon opposit 
uds on sleeve D are two freely turning 
pintons “, both constantly in mesh w 
gears /1 The right-hand gear // has 
extel il conical surface which fits 
iternal conical surface of friction le 
B, while the external conical surfac 
eght-hand gear Hf fits an internal conti 
suriag t the right-hand end of case 
We ] Fe seei Ow s] It G S ) ed 
( lit direc nN is » il i) LLIS< 
to ft l pposite dire lever 
\ to t right i yx shaft ( 
directiot cks Ba 
he left-hand gear H together and the co1 


movement of shaft G in the san 


( tion, sleeve moving with it bring 
e right-hand gear H to engage wit 
ase .f Then, as sleeve D does not tur: 
haft G is driven in the opposite dire 

tion 7 1 the otatiol ot case | 

shait It will be noticed that the fore: 
1n¢ Vit tl Snatt ¢ direct 
( 1 taken by ball be ng thrust collars 
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This device is made in various sizes by body, and will hold ti 








j ld tight when running lragged trom place to plac Che rubbe 
\ugust Mietz, 128-138 Mott street, New either forward or backward. The nurled sleeve is entirely encased when the couy 
York city chuck is equipped, as shown, with a solid ig Is made ! A withstand a 

DRILL CHUCKS arbor with blank shank Both chucks irking pressure w eakage C} 
The half-tone shows a couple of scroll will be noticed, have long bearing sur arts are made of brass, and to Thr 
| drill chucks, each type of which is made _ faces for the drills or work, and the jaws rough usage, at e machined throug 
in two sizes, the nurled chucks taking up are well supported, the chuck nose being ut Phe cou manufactures 
to 5-16 and 9-16 inch, respectively, and extended, as indicated, almost to the outet tandard es f o | : 
ec ft Tr110« ( ii< 
i ud ee ees, P itic |] 




















DRILL CHUCKS 
the key chucks having a capacity from o end of the jaws rhe ¢ 
to '4 and from 1-64 to 54 inch. The chuck 
with nurled sleeve is self-tightening, after 
the jaws are brought into contact with the 
drill, and therefore needs no 


ushman Chucl 
Company, Hartford, Conn., is the 
facturer. 


manu 


AIR HOSE COUPLING 
spanner \ new coupling known 
wrench, as any resistance causes the jaws 
to grip the drill more tightly This 
due to the fact that the scroll 1 


as “Giv't-a 
Twist” has just been brought out for use 
is in connection with pneumatic tools. Ni 


s formed wrench or spanner is required to eithe: 



































\IR HOSE COUPLIN« : Pa , 
on the member fitted with the driving couple or uncouple the parts fo make Depa ‘ ly Serg 
shank and the tendency of the drill when connection it is only necessary to push the Drill Comp 6 Cor : 
cutting is to rotate the jaws relatively to halves together by hand and slight! vis York « 
the scroll and thus set them up still harder. the locking rings in opp dit 
The inner ends of the jaws are also so lo uncoupl ¢ operation is reversed } 
beveled as to bring the edges slightly Be t] halves if the 1) ( 1g ice I I 
head of the center, this increasing their ally the same, the f ing t ( g I 
gripping capacity still further. The chuck ends is obviated \s will be seen fron f she r " 
to the left in the cut has a geared scroll, the half-tone, there are no projections t re desired lt perforation be 
the head for the key coming flush with the catch or breal ff when tl | in tl ) 
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Clothing hung within is practically as well 
aired as if hung in the open. The lockers 
are made of any size, and large numbers 
are made of double hight or with one 
locker above the other. A special feature 
is the fastening, which, it is 
makes it impossible to pry the locker open 
off the after it has been 
The lockers japanned 
They are made by the 
New 


claimed. 
or take door 
locked 
easily cleaned. 
Hart & Cooley Company, 


are and 
sritain. 
Conn. 

A NEW VARIABLE-SPEED PLANER 

The accompanying illustrations show a 
new motor planer drive having a variable 
speed cutting stroke with a uniform return 
The motor is a constant high-speed 


DRIVE 


speed. 
machine connected as 
gravings to the rear or constant-speed 
shaft by a Morse silent chain. This first 
or constant-speed shaft gives the return 
constant 


shown in the en- 


which, therefore, has a 


The constant-speed shaft passes 


motion 
speed. 
thru a gear box within which it is geared 
to the forward speed shaft by two trains 
of gearing each of which gives three 
speeds to the platen, the speed adjustment 
being made by the three levers attached 
ta the housing, as shown in Fig. 2. The 
changes can be made when the machine 
is in motion or when standing still. The 
cutting speeds provided are 22, 27, 32, 40, 
50 and 60 feet per minute, the constant 
return speed being 72 feet fer minute. An 
index plate fastened to the housing, but 
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FIG. 2 REAR VIEW OF 


not shown in the illustrations, shows at a 
glance the speed in use. Owing to the 
high cutting speed and the large size of 
the planer the driving mechanism is dou- 
bled. A complete set of driving pulleys 
for both cut and return is attached to each 











FIG, I. 














FRONT VIEW OF PLANER WITH VARIABLE SPEED DRIVE 





PLANER WITH VARIABLE 





SPEED DRIVI 


side of the machine, thus doubling the belt 
3Y%-inch belts, 
which are obviously much easier to shift 


capacity and_ retaining 
than a single 7-inch belt would be. All 
the driving pulleys on the overhead shafts 
have heavy rims for flywheel effect in 
reversing the platen 

All of the gears in the gear box are of 
steel and run in oil, the box being enclosed 
The 


gears carry the oil to the top of the box, 


and holding about five gallons of oil. 


whence it flows to the bearings, drain holes 
at the bottom permitting it to drain back 
into the box, thus keeping a coystant flow 
of oil over all the moving parts 

The planer shown is a 66x60-inch by 
21-foot machine, but the drive is being put 
in all sizes of machine made by the build- 
ers—the Cincinnati Planer Company. 





Incandescent Gas Mantles by Automatic Ma- 
chinery. 

About as delicate a piece of manufac 

imagine is the 

which 


tured work as one can 
Welsbach gas mantle, of 
forty millions are made in this country 
annually. That these can be turned out 
by machinery- which is practically auto 
matic in its action will be something of a 
surprise to the many persons who know 
what fragile affairs mantles are 
after their coatings are burned off. The 
writer recently had the privilege of exam 
ining, at the Raritan Mantle Company’s 
factory in Chatham Square, New York, a 
built by J. T 


which ma 


some 


these 


machine invented and 
Robin, of 254 Canal 


chine, tho requiring but two attendants, 


street, 


turns out about 4,500 mantles per day 


or a number ordinarily requiring some 
fifteen hands to produce. 


the 


Moreover, the 


work emerging from machine is in 


perfect condition, and there is no loss due 
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to breakage in the various operations. 
The machine, a light but stiff framework 
of steel, carries a of sprocket 
wheels and chains which support a series 


system 


of racks for the mantle sleeves, as they 
come from the knitting machines and the 
nitrate of thorium bath. By means of the 
chains, row after row of sleeves are car- 
ried automatically thru the different 
stages of burning out the thread, shaping 
and hardening (over gas jets), dipping in 
the coating mixture (gun cotton dissolved 
in alcohol and mixed with castor oil and 
shellac), drying and trimming. There are 
250 mantles in the machine at once, the 
greater part of these undergoing drying 
operations while the succeeding ones are 
receiving preliminary treatment. From 
the time a row of ten mantle sleeves en- 
ter the front of the machine until they 
return—via the endless chain—and are 
trimmed automatically and removed from 
their 
utes. 


holders, is about twenty-five min- 





Foreign Markets for American Machinery. 

Some months ago I called attention to 
the demand that is arising in Egypt for 
refrigerating machinery. A company has 
been formed in England with the object 
of supplying Egypt with frozen meat 
from Australia by erecting suitable cold- 
storage depots in Alexandria, Port Said, 
Cairo, etc. Makers of this class of ma 
chinery should communicate with the Nile 
Cold Storage London, 


would give them any necessary specifica 


Company, who 
tions, etc. 

is another likely country for 
such machinery. The Italian Minister of 
\griculture is particularly anxious to en 
courage the knowledge and use of the 
best methods of food preservation through- 
out the kingdom. With this view he has 
commissioned the Director of the Royal 
School of Horticulture, Florence, to visit 
Germany and report on the refrigerating 
machinery used for industrial purposes in 
that country, more especially in Hamburg 
The Director would give any information 


Italy, also, 


to American inquirers. 

There is a steady demand in Guatemala 
for steam engines, hydraulic apparatus, 
and all kinds of machinery, most of it 
being supplied by the United States. Your 
manufacturers take the lead as against 
Germany and Britain, and they owe their 
position to the fact that everything they 
send out is in perfect order and can easily 
be fitted up and started without much 
technical knowledge—a knowledge which 
is usually lacking in Central America. Your 
exporters monopolize also the trade in rail- 
road material. This is largely due to the 
fact that the railroad concessions are usu- 
ally granted to companies. 
There are several lines in course of con- 
struction throughout the country at the 


American 


present time. 

During the last year the importation of 
machinery into India reached 28 million 
($14,000,000). There 


has been a 


rupees 
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good deal of extension in the jute factories 
throughout Bengal, and also considerable 
development of the electric light and elec 
tric power installations. There has been— 
still 


import of railroad material into India, the 


and the demand continues—a heavy 


value of the trade last fiscal year being 
53 million rupees, the shipments compris- 
tenders, carriages, goods 


ing engines, 


trucks, timber sleepers, iron and_ steel 
rails, etc. 

The Osaka (Japan) city council has re 
cently decided to construct an electric rail 
for a total 


estimated cost of 3,600,000 yen (a 


way length of o miles, at an 
yen is 
nearly equal to a dollar). There is, in 
Osaka, 
ning a distance of 4 
started last year, the daily average receipts 


an electric railway service run- 


miles, which was 
being 20 yen above the estimated returns 
The construction of an electric railroad is 
also to be undertaken running from Yuko 
suka (a naval station) to Uraga, a length 
of 6 miles, at an estimated cost of 450,000 
At electric 
railroad company is to be established with 


yen. Sizuoka (Suruga) an 


a capital of 300,000 yen. These are some 
definite undertakings which will all want 
extensive plant of various kinds, and it 
will be as well if American manufacturers 
look after the The 
local details, etc., could readily be obtained 


business necessary 
from the United States consular represent 


atives on the from the leading 


importing houses 
Among various foreign business that is 


spot, or 


coming on the market is the following: 
x € 


open to buy 12,000 feet of cast-iron water 


The municipality of Victoria, are 
pipes, delivery in Victoria, by May 1, 1905 
A strong rock dredger is wanted for the 
port of Alexandria, Egypt. The secretary 
of the Board of Administration 
control of these matters 


has the 


of 
steam 


gor rd chances 


meter-gage 


Spain offers several 
obtaining business. A 
tramway is to be constructed from 
de Avila to Bejar; also an electric tram- 
way extension of existing lines in Madrid, 


sarco 


the promoters being the Sociedad Tranvia 
del Este, Madrid. Makers of canal plant 
should note that an irrigation canal is to 
be constructed in the colony of General 
Roca, in the territory of Rio Negro, Ar- 
gentina, at a cost of about £43,000. 
Considerable extensions of existing rail- 
roads are to be authorized shortly by the 
Argentine Government at estimated 
cost of over $12,500,000, thus offering ex 
cellent opportunities for American railroad 
The Director-General 
Communications, 


an 


engineering firms 
of Ways and 


Ayres, is the officer in charge of the un- 


Buenos 





dertaking P<. 
England. 
Personal. 
Frank Hedley went to work for the 
Manhattan Elevated Railroad Company 


twenty years ago as a machinist at $2.60 
a day. He is now made general manager 
of the Interborough Rapid Transit Com- 
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pany (the latest development of the Man 


] 


hattan) at a salary of $25,000 


Edward Lindmueller, formerly designer 
and draftsman with the Standard Sewing 
Machine Company, has gone into business 
at 884 Pr 


for himself street, Cleve 


land, Ohio 


spect 


M. Eugene Blin, of the French automo 


bile manufacturing firm of Malicet & Blin, 


Aubervilliers. is now in this country, 


where he will leave orders for machine 


tools te 


the amount of about $60,000 


Business Items. 
The Electric Controller & Supply Company, 


of Cleveland, announces the opening of its 
Southern branch office at 509-510 Woodward 
Building, Birmingham, Ala This company 
is now represented in the following cities 
New York, Philadelphia, Pa Pittsburg, Pa. ; 
Cleveland, O Birmingham, Ala Denver, 
Colo.; San Francisco, Cal., and London, Eng 
land 

The Northern Engineering Works, Detroit, 
Mich., crane builders, “report among recent 
shipments and sales of electric and hand 
traveling and jib cranes the following 
United States Lighthouse Board, Detroit, two 
6-ton: Van Dorn Iron Works, Cleveland, one 


15-ton electric Proximity Manufacturing 


Company, Greensboro, N. C one 20-ton; 
Barnhart & Davis, Warren, Pa., one 5-ton 
Dow Chemical Company, Midland, Mich., one 
5-ton; city of Springfield, one 15-ton, with 
runway complete They report a large in 
crease in inquiries and quotations during the 
past month 
Manufacturers. 

The Central Iron Works, Quincy, Ill., have 
been damaged by fire 

The plant of the Danville (Va.) Ice Com 


pany has been burned 

Ames, Ia., is voting on $28,000 bonds for 
a system of water-works 

A municipal electric lighting plant is pro 
posed at Milwaukee, Wis 

The plant of the Appleton (Wis.) Wire 


Works will be enlarged at once 

A large factory and warehouse will be built 
for the Paris Plough Company, Paris, Ont 

A planing mill of Vaught, Phillips & Co., 
Sharpsburg, Pa., has been damaged by fire. 


A new 75x150-foot building is planned for 


the use of the Fresno (Cal.) Agricultural 
Works 

The Penobscot Central Railway, Bangor, 
Me., may make new arrangements for getting 
power 

A bent wood finishing plant of C. H. Gill 
ette & Co., Indianapolis, Ind., has been 


burned. 


Grafton Johnson, canner, of Greenwood, 
Ind., and elsewhere, may establish a plant at 


Anderson. 


The Pacific Starch Company's Jackson, 
Mich., factory has been almost completely de 
stroyed by fire 

The West Virginia Sand Comnvany’s mill, 
north of Berkeley Springs, W. Va., has been 
damaged by fire 

The I., D. and W. shops of the Cincinnati, 


Dayton Indianapolis 


enlarged 


Hamilton & system at 


will probably be 


Alterations are to be made to the carpet 
mill of James Pollock & Son, at Tulip and 
Dauphin streets, Philadelphia 

The French Oil Mill Machinery Companys, 
Piqua, O., awarded the contract for the erec 
tion of a new building, 56x100 feet, two 


stories. 
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Henry Leon, proprietor and manager of a 
silk mill in Bradford, Pa., is arranging for 
an enlargement of the factory. 

It is reported that the Republic Iron & 
Steel Company is about to make extensive im- 
provements at Youngstown, O. 


The Commercial Club, Council Bluffs, Ia., 
is working for the establishment of a hay 
tool manufacturing plant there. 

G. WW. Curtiss, manufacturer of motor 


eycles, Hammondsport, N. Y., is building, and 
about to occupy, larger quarters. 

The American Foundry Company, of In 
dianapolis, Ind., has purchased four acres, on 
which a building will be erected. 

The Darlington (8S. C.) 
Company is making 
12,000 spindles to its equipment. 


Manufacturing 
arrangements to add 

M. Craven, of Springfield, Mass., is willing 
to erect a large woolen factory at Columbus, 
Ga., if the citizens will cooperate. 

The Andrews Wire & Works, Rock 
ford, IIl., erecung, or have erected, a 
two-story building, 65x100 feet. 

The Spring Company, Worcester, 
Mass., is pushing the work on a three-story, 
172x70-foot addition to its plant. 


Iron 
are 


Morgan 


A sawmill is proposed to be built in 
neighborhood of Nelson, B. C., by the 
pany headed by J. P. MeGoldrick. 
the neighborhood 
to be made by the Sligo Iron 
& Steel Company, Connellsville, Pa. 

Go F. 
holds 


the 
com- 


Improvements to cost in 
of $40,000 are 


Scott, of Indianapolis, 
patents on an incubator, has 
Abingdon, IIl., promoting a factory. 

The plant of the St. Anthony Furniture 
Company, St. Anthony Park, a suburb of St. 
aul, Minn., has been damaged by fire. 

The John Pinches Company, wood turner, 
ete., New Britain, Conn., has applied for per 
mission to build an addition to its factory. 

The Southern Iron & Wire Manufacturing 
Company is completing a factory building at 
l’acific avenue and Good streets, Dallas, Tex. 

The 


Ind., who 
been in 


Carney Lumber 


Company, of Massey, 


Ont., expects between now and next spring 
to invest $125,000 in a new or established 
mill, 


The directors of tue Capital City Woolen 


Mills Company, Des Moines, Ia., are con- 
sidering the erection of an addition to the 
plant. 


lire at the Bethlehem Steel Works has 
caused damage estimated at not over $75,000, 
attributed to spontaneous combustion in the 
paint shop. 


The water supply power-house at Alexan- 
dria Bay, N. Y., has been wrecked by an ex- 
plosion of gasoline, caused by a spark from 
the dynamo. 

It is reported that 
facturing Company, 
soon begin the erection of 
series of eight cotton mills. 


the Merrimack Manu- 
Huntsville, Ala., will 
the third of its 


A franchise for a gas plant at Chickasha, 
I. T., has been granted by the City Council 


to H. I. Martin, of Massachusetts, and A. A. 
Humphrey, of Guthrie, Okl. 

The Peerless Motor Car Company, Cleve 
land, O., will build ‘a plant on Quincy street, 
at the Nickel Plate crossing. Plans for a 
machine shop have been prepared. 

The Pana, Ill, city council has granted a 
franchise to the Pana Gas Light, Fuel & 
Steam Heating Company for the erection of 


a plant. <A. B. Corman is the promoter. 


W. H. Wiley, secretary of the Commercial 
Club, Marion, Ind., is in touch with a gun 
factory project. Messrs. Cecil & House, who 
are said to be owners of such a factory at 


Wheeling, W 
it, and 


Tits 
visited 


are thinking of moving 


have Marion. 
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New Catalogs. 

The Falls Rivet & Machine Company, Cuya- 
hoga Falls, Ohio. Descriptive pamphlet of 
the Wadsworth core machine. Illustrated. 
6x9, pp. 15, paper. 

Baldwin Locomotive Works, Philadelphia, 
Pa. ‘Record of Recent Construction,” No. 
48, showing some recent locomotives built by 


this company. Illustrated. 6x9, pp. 31, pa- 
per. 

Auburn Ball Bearing Company, Rochester, 
N. Y. Bulletin No. 1, “Auburn Ball Bear 
ings’’; No. 5, “‘Testimonials’’; No. 6, “Au 
burn Ball Thrust Bearings and Ball Thrust 


Washers.” 4x9, paper. 

Northern Engineering Works, Detroit, 
Mich. Bulletin No. 17, showing the line of 
electric trolley hoists made by this company. 
The bulletin is issued as a supplement to the 
Northern Engineering Works’ crane catalog. 


Sloan & Chace Manufacturing Company, 
Newark, N. J. Precision machinery, includ- 
ing bench lathes and attachments, drill 
presses and tapping machines, bench milling 
machines, automatic gear cutters and auto- 
matic pinion cutters, with full descriptions 
and profuse illustrations. 6x9, pp. 59, pa- 


per. 


Oliver Machinery Company, Grand Rapids, 


Mich. General catalog containing 216 pages 
and well illustrated throughout. The first 
section is devoted to “Oliver’’ pattern shop 


and wood-working machinery, while the last 


section covers other machinery, tools and 
supplies handled by the company. The caté- 
log is most complete and should be in the 
hands of all who are interested in the pur- 
chase and use of pattern shop equipment. 
Copies can be had upon application. 6x9, 
paper. 


Miscellaneous Wants. | 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Addressing machines for office use. Joline 
& Co., 123 Liberty St., New York. 


Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago. 
Shop agents wanted for my rules with 


handle. W. E. Severance, Revere, Mass. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, Amer. MACH. 
Light mach’y to order; model work; rub- 
ber molds. J. W. Weir, Bridgeport, Conn. 
Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N.J. 
A practical book, “Dies and Diemaking,” 
post paid $1. J. L. Lucas, Bridgeport, Conn. 
Working drawings, tracings. Geo. M. 
Mayer, M. E., 1131 Monadnock, Chicago, III. 
Steel name and monogram name stamps; 
diesinking ; write for estimates. J. L. Lucas, 
Bridgeport, Conn. 


Automatic Machinery designed and con 
structed by the Wellman Sole Cutting Ma- 
chine Co., Medford, Mass. 


Auto. machinery of all kinds designed and 
built; hardened and ground work, flat or cir- 


cular. Wiebking, Hardinge & Co., Chicago. 
Wanted—Technical man in every town; no 


goods to sell; no expense; professional branch 
of your occupation; professors, mechanical 


and electrical engineers and literary drafts- 
men so far appointed. Box 404, Am. MACH. 
“Spangenberg’s Steam and Electrical En- 


gineering.”” By E. Spangenberg, M. E., former 
superintendent of the St. Louis School of En 
gineering, contains 1,035 questions and an- 
swers, with 648 illustrations. A complete 
reference book for engineers, electricians, fire 
men, linemen, wiremen, steam fitters and own 
ers of steam, electric and refrigerating plants, 
ete. Price, $3.50. Geo. A. Zeller, publisher, 
18 South Fourth st., St. Louis, Mo. 40-page 
pamphlet tells all about it, 


For Sale. 


Farrel Foundry hydraulic 
SOU tons; $1,950; will 


For Sale—1 
pump and press ; 


cost 
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sell very reasonable; perfect condition. H. 
M. Crowell Mfg. Co., 6th ave. and 13th st., 
Newark, N. J. 

For Sale—A very desirable machine and 
repair shop, residence, location and business ; 
manufacture wood-sawing machinery, which 
is in great demand; more business than can 
attend to; want to retire; a bargain. Irving 
Fox, Rochester, Minn. 

For Sale—Four Watts-Campbell Corliss en 
gines, 24x56; 400 horse-power at 100 Ibs 
steam pressure; 70 revolutions per minute: 
flywhee!|—diameter 20 ft., face 46 in.; condi 
tion first class. One double Watts-Campbell 
Corliss engine, 18x42; 250 horse-power at 
same pressure; 91 revolutions per minute 
flywheel—diameter 16 ft., face 32 in. One 
N. Y. Safety engine, 12x12; 75 horse-power 
at same pressure; 250 revolutions per min 
ute: 2 belt wheels, 4%4 ft.; diameter 17% in 
and 13 in. face. Will sell singly. Can be seen 
in New York city by addressing The United 
Electric Light & Power Company, 1170 
Broadway, New York city. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. Only bona-fide situation want or 
help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates 
advertiser, nothing else. 


present address of 


CONNECTICUT. 
Machine shop foreman; wide 


automatic machinery and machine tools; 
34. 30x 420, AMERICAN MACHINIST. 


experience : 


age 


ILLINOIS. 
Wanted—-By an experienced man, a 
tion as foundry foreman; references 
Box 419, AMERICAN MACHINIST. 


posi- 
given 


NEW JERSEY. 

Pattern shop foreman wishes position; 20 
years’ experience. Box 408, AMER. MACH. 

Position as chief draftsman or designer, 
after Nov. 15, with firm building D. C. mo- 
tors, generators or rotary converters ; large 
machines preferred. Box 400, AMER. MACH 

Thorough mechanic, age 28, energetic, in- 
ventive and executive ability, having charge 
8 years, desires change; steam or gas en- 
gines preferred. Box 438, AMER. MACHINIST. 


NEW 
Toolroom foreman 
steam engines, turbines, etc. 
Toolmaker, first class, accustomed 
work, desires position, or take charge. 
422, AMERICAN MACHINIST. 
Position as toolroom or machine shop fore 
first- 


YORK. 
experienced in gas, 
tox 431, A. M. 


to fine 
50X 


man; 8S years as foreman; practical ; 

class references. Box 439, AMER. MACH. 
General foreman or foreman; up to date, 

experienced, practical, also familiar with 


automobile work. Box 429, Amer. MAcH 


Experienced machinist, occasional contrib- 
utor to this paper, steady, 35, wants job, in 
or outside. tox 432, AMBPRICAN MACHINIST. 

Machinist ; 8 years’ general experience, also 
technical training; prefer experimental or 
electrical work. Box 434, AMER. MACHINIS1 

Engineer, with European and American ex- 
perience in building and designing steam 
turbines and centrifugal pumps, wants to 
change. Box 437, AMERICAN MACHINIST. 

General foreman, responsible man, progres- 
sive, expert machinist, vast experience in 
duplicate and general machinery, is open for 






engagement. Box 440, AMER. MACHINIST. 
Foreman; specialty light manufacturing 
interchangeable work: good executive; well 
up on factory system, cost, ete best of 
references tox 436, AMERICAN MACHINIST. 
Superintendent; expert mechanic; good 
systematizer and cost reducer; can handle 
men to get best results; expert on explosive 


engines ; references. Box 428, A. M. 
Mechanical draftsman, 11 years’ practical 
experience, would accept position as assistant 


first-class 
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superintendent or designer on jigs, special ; hustler and hard worker; best references. | engineering department in northwestern Ohi 
tools or automatic machinery. Box 433, A. M Box 423, AMERICAN MACHINIST. Address Box 410, AMERICAN MACHINIS1 
Draftsman, familiar with pneumatic too! Wanted—-Thorough mechanic; one who 
construction and fixtures, desires position in Help Wanted. can take charge of designing and laying out 
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shop; able to superintend work of equip Classification indicates present address of | tixtures for the manufacture of light, } i 
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Mechanical engineer, graduate of German 
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constructing all kinds of cranes, derricks, * Wanted—An experienced and = successful Wanted -Shop foreman, thoroughly exper 

hoists, etc., will be open for engagement by salesman, familiar with high-grade pumping eneed in die and drop forged work, to star 

October 15 tox 425. AMERICAN MACHINIS? machinery in all its branches ; only those with new plant now building, with most mod 
General foreman, good executive, thorough who can show a successful record and who ern equipment and design. Box 444, Am. M 


are now similarly employed will receive con 
sideration ; state experience fully, age, salary 
expected and when ready to report here 
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to train young men to meet the constantls 


mechanic, with special experience and ability 
in elevator manufacturing, also with up-to 
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Machine Dept.—Chain Dept.—‘‘ Woodruff’’ Hey Dept. 


Patented 





Victory for “Whitney” 
Roller Chain Standards. 


Question Settled by Road Tests and Remarkable Records. 


It LooKs Very Much as if ‘‘Whitney’’ Chains and 
Standards Were Now Used Exclusively on the 
Following Automobiles. 


**Cadillac,’’ ‘‘Rambler,”’ “Knox,” “Ford,” “Frank- 
lin,’’ ‘‘Columbia,”’ ‘‘Pope-Hartford,’’ ‘“‘Stearns,”’ 
‘““Acme,”’ ‘‘Queen,’”’ ‘‘Wayne,”’ ‘“Mitchell,’’ ‘‘Olds 
Runabout,” “ Pierce - Racine,” ‘‘Moline,’’ “Auto- 
Car Equipment,’ “Sommer,” “Matheson,” 
‘‘Baker,’’ “Corbin,” ‘‘Tourist,’”’ “‘Gaeth,”’ ‘‘Spring- 
field,” “Manhattan,” “Worthington,” “‘Lenawee,”’ 
*‘Cotta,’’ ‘“‘Gibbs,’’ ‘“Elwell-ParkKer,’’ ‘‘Western 
Electric,’’ ‘‘Snell.’’ 





We Never Expect To Stop Making Improvements. 


THE WHITNEY MFG. COMPANY, 


HARTFORD, CONN., U.S.A. 
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Blue Print Machines 
Keuffel & Esser Co., New York. 
Pittsburg Blue Print Co., Pitts 


burg, Pa. 


Spaulding Print Paper Co., Bos- 
ton, Mass. , 
Willlams, Brown & Earle, Phila- 

delphia, Pa. 
Blue Print Wringers 
Pittsburg Blue Print Co., Pitts 
burg, Pa. 
Boilers 
Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York 
Boiler Tabe Cleaners 
Gem Mfg. Co., Pittsburg, Pa 
Bolt and Nut Machinery 
Acme Mehry. Co., Cleveland, O. 
Ajax Mfg. Co., Cleveland, O 
Detrick & Harvey Mach. Co., Bal 
timore, Md. 
Howard Iron Wks., Buffalo, N. Y 
Landis Machine, Waynesboro, Pa. 
Lang Co., G. R., Cineinnati, O. 


Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve 
land, O. 

Standard Engineering 
wood City, Pa. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wiley & Russell Mfg. Co., Green 
field, ass. 


Williams Tool 


Works, Ell 


Co., Erie, Pa. 
for Case-Hardening 


Rogers & Hubbard C Middle 
town, Conn. 


Bone 


Books, Mechanical 
American School of 

dence, Chicago, III. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Phila 


Correspon 


delphia, Pa. 
Derry-Collard Co., New York. 
Henley Pub. Co., Norman W., 
New York. 
Modern Mehry. Co., Chicago, Ill 
Van Nostrand Co., D., New York. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Reaman & Smith Co., Provi., R. I. 


Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 


Boynton & Plummer, Worcester, 
Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
wucas Mach. Tool Co., Cleve., O. 
McCabe, J. J., New York. 

Meadville Vise Co., Meadville, Pa. 
Motch & Merryweather Co., Cleve- 


land, O., 

Newton Mach. Tool Wks., Phila 
delphia Pa. 

Niles-Bement-Pond Co., New York. 
York. 

Pawling & MHarnischfeger, Mil 
waukee, Wis. 

l’rentiss Tool & Supply Co., New 


York, 


Springtield Mch. Tool Co., Spring- 


field, O. 
Warner & Swasey Co., Cleveland, 
Ohio 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass 

Bertram & Sons Co., Ltd., John, 


Canada 
Wilmington, Del. 


Dundas, 
fetts Mach 


Ont., 
Co.. 


Bickford & Co., H., Lakeport, 
N. 8. 

Bullard Mach. Tool Co., Bridge 
port, Conn 

Colburn Meh. Tool Co., Franklin, 

Foster Co., Walter H., New York. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass 

King Mach. Tool Co., Cinein., O. 

Niles-Bement-Pond Co., New York. 

Poole Co., J. Morton, Wilmington, 
Del 


Prentiss Tool & Supply C New 
York 

Warner & Swasey Co., 
Ohio. 


. 
Cleveland, 
Brakes, Magnetic Friction 


Electric Controller & Supply ¢ 
Cleveland, O. 
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Brazing 
Standard 
Mass. 
Broaching Machines 
Burr : Sons, John T., 


Brazing Co., soston, 


Brooklyn, 


N 

Bulldozers 

Ajax Mfg. Co., Cleveland, O 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Cabinets, Oil 

towser & Co., S. F Fort Wayne, 
Ind. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi 
eago, Ill 

Calipers, Sliding 

Smith, Ernst G., Columbia, Pa 

Carborundum 

See Grinding Wheels 

Case-Hardening 

Rogers & Hubbard Co., Middle 
town, Conn. 


Castings, Brass and Bronze 
Nolte Brass Co., Springfield, O. 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 
Castings, Die Molded 


Franklin Mfg. Co., Syracuse, N. Y 


Castings, Iron 

Diamond Drill & Mch. Co., Birds 
boro, Pa. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

Hubley Mfg. Co., Lancaster, Pa 

Massey Mach. Co., Watertown, 
a # 

Castings, Motor 

Harrison, H. K., St. Paul. Minn 

Steffey Mfg. Co., Phila.. Pa 

Castings, Steel 

Diamond Drill & Mach. Co., Birds- 
boro, Pa. 

Farrel Fdry. & Mach. Co., An 


sonia, Conn. 
Centering Machines 
Torrington, 


Hendey Mach. Co., 
Conn. 

Kempsmith Mfg. Co., Milwaukee, 
Vis. 


Phoenix Mfg. Co., Hartford, Ct. 


Pratt & Whitney Co., Hartford, 
Conn 

Whiton Machine Co., D. E., New 
London, Conn. 

Centers, Planer 

Fay & Scott, Dexter, Me. 


New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Chain-Making Machinery 

Vaughn, Turner & Taylor Co., 
Cuyahoga Falls, Ohio. 


Chains, Driving 

Gear Works, Boston, Mass. 
Mfg. Co., Cleveland, O 
Mfg. Co., The, Columbus, 


Boston 

Federal 

Jeffrey 
Ohio. 

Link Belt 

Morse Chain 
N. ¥ 


Engr. Co., Phila., Pa 
Co., Trumansburg, 
Whitney Mfg. Co., Hartford, Ct 
Charts 
Derry-Co..ard Co., New 


Chucking Machines 


York 


American Tool Works Co., Cin 
cinnati, O 
Brown & Sharpe Mfg. Co., Provi 


R 


dence, ‘ 
Automatic 


C.eveland Mach. Co., 


Cleveland, O. 

Gisholt Mach. Co., Madison, Wis 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Potter & Johnston Mach Co., 
Pawtucket, R. | 


Warner Cleveland, 


& Swasey .0o., 

Ohio. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook 
Ivn, N 

Brown & Co., R. H., New lLlaven, 
Conn 

Cleveland Twist Drill Co., Cleve 
land, O 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt Co., Greentield, 
Mass 

Horton & Son Co., The E., Wind 
sor Locks, Conn. 
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Chucks, Drill —Continued 
Jacobs Mfg. Co., Hartford, Conn. 


Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mach. Co., 
New bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 


Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 
ton, Del. 


Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E New 
London wonn 

Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Gisholt Mach Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Hlaven, Conn. 

Horton & Son Co., The E., Wind 
sor wocks. Conn 


Co., New York. 
New Britain, 


Niles-Bement-Pond 
Skinner Chuck Co., 
Conn. 
Westcott 
Whiton 
London, 


Oneida, N. Y. 
D. E., New 


Chuck Co., 

Mach. Co., 

Conn. 

Chucks, Magnetic 

Walker & ¢ oO. &., 
Mass. 


i. Worcester, 


Chucks, Planer 
Niles-Bement-Pond 
Chucks, Split 
Watch 


Co., New York. 


1 aneuil Tool C Boston, 


MASS. 


Ilardinge 


Bros., Chicago, Il. 

Circuit Breakers 

Klectric Controller & Supply Co., 
Cleveland, O. 


General Electrie Co., New York. 
Clutches, Friction 
Caldwell, Son & Co.. H. W., Chi 


cago, Ill. 


Cresson Co., Geo. V., Phila., Pa. 


Faneuil Watcu Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart 
ford, Conn. 


Co., New York. 
& Hunter, 


Niles-Bement-Pond 
Patterson, Gottfried 
Ltd., New York 
Clutches, Magnetic 
Electrical 
lLlectrie Controller 


Supply Co., 


ow 
Cleveland, O. 
Coils 
Standard Welding Co., Cleve., O. 


Compound, Boiler 
..arris Oil Co., A. W., Provi., R. I. 
Drilling 
Hartford, 


Compound, 


Sweet, C. F., Conn 
Compound, Pipe Joint 


Jos., 


Dixon Crucible Co., 
City, N 


Jersey 


Compressors, Air 


Blaisdell Machy. Co., Bradford, 


Blanchard Mach C 


o., Boston, 
Mass. 
Christensen, N. <A., Milwaukee, 
is. 
Curtis & Co. Mfg. Co., St. Louis, 
Mo. 
General Pneumatie Tool Co., Mon 
tour Falls, N 


Herron & Bury Mfg. Co., Erie, Pa. 


Ingersoll-Sergeant rill Co., New 
York 

International Steam Pump Co., 
New York 

Rand Drill Co., New York. 


Connecting Rods and Straps 





Ilenpenstall Forge & Knife Co., 
Pittsburg, Va 

Standard Connecting Rod Co., 

| Beaver Falls, Pa 

| Tindel-Morris Co., Eddystone, 
a 

Contract Work 

Blanchard Mach Co Boston 
lass 

Gray's Ferry Mach. Co., Philadel 
phia, Pa 

Meisel Press & Tool Co., Boston, 
Mass 

Pope Mfg. Co., New York 

Controllers and Starters, 
Electric Motor 

Electric Controller & Supply Co., 
Cleveland, O 

| General Electric Co., New York 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 
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| Coping Machines 


| Niles-Bement-Pond 


| Correspondence 


Cincinnati Punch & Shear C 
Cincinnati, O. 

Long & Allstatter Co., 
Ohio 


Q., 
Hamilton, 
Co., New York 
Schools 

See Schools, Corre sponde nee 
Counterbores 

Clough, R. M., Tolland, Conn 
Slocomb Co., Ky Provi., R. I 
Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn 
Countershafts 

Mfg. Co., T. R., 


Almond Brook 


lyn, w. 


Builders’ Iron Fdry. Provi., R. I 

Power & Speed Controller Co., 
Boston, Mass 

Smith Countershaft Co., Melrose, 
Mass. 

| Wilmarth & Morman Co., Grand 
Rapids, Mich 

Counting and Printing 
Wheels 

Franklin Mfg. Co., Syracuse, N. Y 

Couplings, Shaft 

Almond Mfg. Co., T. R., Brook 
lyn, N. Y 

H. W., Chi 


Caldwell & Son Co., 
cago, . 

Cresson co., Geo. V., 

Davis Mach. Co., W. 
ter, NN. %. 

Electric Controller & Supply Co., 
Cleveland, O. 
Niles-Bement-Pond 
Patterson, Gottfried 
Ltd., New York. 
Stuart, R. J.. New Hamburg, N. 


Phila., Pa. 
P.. Roches 


Co., New York 
& Hunter. 


Cranes 

Brown Hoisting Mach. Co., 
York. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering C 


New 


Chambersburg, Pa 

Cleveland Crane & Car Co., Wick 
liffe, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


| . il " 
| General Pneumatic Tool Co., Mon 


tour Falls, N. Y. 
Lane Mfg. Co., Montpelier, Vt. 
Maris Bros., Philadelphia, Pa 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De 
troit, Mich. 
Obermayer & Co., S., Cincin., O. 
Pawling & Harnischfeger, Milwau 
kee, Wis. 


Sellers & Co., Wm., Phila., Pa 


Crank Pin Turning Machine 
Niles-Bement-Pond Co., New York 


Underwood & Co., H. B., Phila 
delphia, Pa. 

| Crank Shafts 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Standard Connecting Rod Co. 


| Whitney 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, I 


a 
Crucibles 


Dixon Crucible Co., 
City, N. J. 


Jersey 


Jos., 


Cupolas, and Ladles, Foun- 
dry 

Byram & Co., 

Northern Engr 
Mich 


Detroit, Mich 
Works, Detroit, 


Obermayer & Co., S.. Cincin., O. 
Paxson Co., J. W., Phila., Pa 
Stevens, F. B., Detroit, Mich 


Cut Meters 

Warner Instrument C 
Wis. 

Cutters, 

Adams Co., 


Beloit, 


Milling 
Dubuque, Iowa 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Cleveland Twist Drill Co., Cleve 
land, O 

Clough, R. M., Tolland, Conn 

Gay & Ward, Ine., Athol, Mass 

Ingersoll Milling Mach. Co., Rock 
ford, Ill 

Morse Twist Drill & Mach. Co., 
New Bedforu, Mass. 

Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
J 

Cleveland, © 

Hartford, Ct 


Standard Tool Co., 
Mfg. C 


o., 
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THE ONLY MACHINES recutarcy Equipreo with DIFFERENTIAL INDEXING. © 


The Change Gears and Index Plates provide for all divisions from | to 382, including all ) 
the prime numbers, and enable the divisions to be made with no more care than is required in = 
Plain Indexing. 

The Table is plainly and conveniently made up. Indexes both Plain and Differentiai Indexing 

Fractional Spacing an important feature. 

Other features of the Spiral Head —Adjustable Index Crank, enables adjustments to be made 
without disturbing the setting of the work, Graduated index Sector, enables settings to be made 
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Cutting-off Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 
Brooklyn, 


Burr & Sons, John T., 
N. ¥. 

Davis Mach. Co., W. P., Roches 
ter, N. ¥. 

Faweus Macnine Co., Pittsburg, 


Aa. 
Ilurlbut-Rogers Mach. Co., South 


Sudbury, Mass. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


Conn, 


Catting-off Tools 

Armstrong Bros. Tool 
cago, 

billings & Spencer Co., 


Co., Chi- 
Hartford, 


Conn. 

Goodell Mfg. Co., Greenfield, 
Mass. 

©. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Western Tool & Mfg. Co., 
field, O. 


Spring- 


Diamond Tools 

lbickinson, Thos. L., New York. 
Osgood, J. L., Buffalo, N. Y. 
Steel Set Diamond Co., New York. 


Dies, Sheet Metal 


Bliss Co., E. W., Brooklyn, N. Y. 
Gem Mfg. Co., Pittsburg, Pa. 
I 


Globe Machine & Stamping Co., 
Cleveland, O. 
Perkins Mach. Co. Warren, Mass. 


Toledo Tool Co., Toledo, 


Ohio. 


Dies, Threading, Opening 
lrrington, F. A., New York. 


Mach. & 


Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn, 

Dowel Pins 


Winkley Co., Hartford, Conn. 

Drafting Machines 

Universal Drafting 
Cleveland, O. 


Mach. 


Co., 


Drawing Boards and Tables 


Fritz & Goeldel Mfg. Co., Grand 
Rapids, Mich. 

heuffel & Esser Co., New York. 

Rich, J. & G., Philadelphia, Pa. 

Williams, Brown & Earle, Phila- 
delphia, Pa. 

Drawing Inks 

Post Co., Frederick, New York. 

Drawing Materials 

Alteneder & Sons, Theo., Phila- 


Pa. 
Esser Co., 


delphia, 


heuffel & New York. 


Post Co. Frederick, New York. 
Williams, Brown & warle, Phila- 
delphia, Pa. 


Drilling Machines, Bench 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Boynton & Plummer, Worcester, 
Mass. 
Mutual Mfg. Co., Bridgeport, Ct. 
Patterson Tool & Supply Co., 


Dayton, O. 

Pratt & Whitney Co., 
Conn. 

».oan & Chace Mfg. Co., Newark, 
2. 


Hartford, 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Aurora Tool Wks., Aurora, Ind. 
Bickford Drill & Tool Co., Cin 
cinnatl, O. 
Boynton & Plummer, 
Mass. 
Dallett Co., 
Niles-Bement-Pond 


Worcester, 


Thos. H., Phila., Pa. 

Co., New York. 

Drilling Machines, Multiple 
Spindle 

American Tool Wks., Co., Cin., O. 

Baker Bros., Toledo, O. 

tarnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

taush Mach. Too! Co., 
Mass 


Springfield, 
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Drilling Machines, Multiple 
Spindle —Continued 


Bickford Drill & Tool Co., Cincin 


nati, O. 
Dallett Co., Thos. H., Phila., Pa. 
Fenn-Sadler Machine Co., Hart- 


ford, Conn. 
Flather Planer Co., Mark, Nashua, 
i... 2 


Fosdick Mach. Tool Co., Cin., O. 


Gardam & Son, Inc., Wm., New 
York. 
Garvin Mach. Co., New York. 


Hardinge Bros., Chicago, III. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 


National Auto. Tool Co., Dayton, 


Ohio. 


Newton Machine ‘Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


Prentiss 1001 & Supply Co., New 
York. 

Three Rivers Tool Co., Three 
Rivers, Mich. 

Drilling Machines, Pneu- 
matic 

Allen, Jno. F., New York. 

Cleveland Pneu. Tool Co., Cleve 
land, O. 

Ingersoll-Sergeant Drill Co., New 
York 


International Steam Pump Co., 
New York. 

Niles-Bement-Pond Co., New York. 

Phila. Pneumatic Tool Co., Phila 
delphia, Pa. 

Rand Drill Co., York. 

Drilling Machines, Portable 

Coates Clipper Mfg. Co., Worces- 


New 


ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mch. Co., Cincin., O. 


Niles-Bement-Pond Co., New York. 
Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
Baush Mch. Tool Co., Springfield, 
Mass. 
Bickford Drill & 
cinnati, O. 
wreses Mach. Tool Co., Cincin., O. 
Fairbanks Co., New York. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Vandyck-Churchill Co., New York. 
Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Vanderbeek Tool Wks., Hartford, 
Conn. 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Aurora Tool Wks., Aurora, Ind. 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock 


ford, Ill. 
Bertram & Ltd., John, 


Tool Co., Cin- 


Sons Co., 


Wundas, Ont., Canada. 

Blaisdell & Co., P., Worcester, 
Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dallett Co., Thos. H., Phila., Pa. 


Davis Mach. Co., W. P., Roches- 
ter, B. FZ. 

Dwight Slate Mach. Co., 
ford, Conn. 

Faber, Jr., A. E., Plainfield, N. J. 

Fairbanks Co., New York. 


Hart- 


Fosdick Mach. Tool Co., Cincin 
nati, O. 

Gardam & Son, Inc., Wm., New 
Tork. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Il. 

Knecht tros. Co., Cincinnati, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 


Marshall & Huschart Mchry. Co., 
Cuicago, 


Mechanics Machine Co., Rock 
ford, Ill. 
Moline Tool Co., Moline, Ill. 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 

Patterson Tool & Supply Co., 
Davton, O 
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Drilling Machines, Upright 


Continued 


| lrentiss Tool & Supply Co., New 
York. 
Sibley Machine Tool Co., South 
| Bend, Ind. 


Sloan & Chace Mfg. Co., Newark, 
N 





Vandyck-Cnurchill Co., New York. 
Whitney Mfg. Co., Hartford, 
Conn. 


Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 
a 

Standard Tool Co., Cleveland, O. 

Drills, Hand 

Dallett Co., Thos. H., Phila., Pa. 


liisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Drills, Rail 
Niles-Bement-Pond Co., New York. 
Drills, Ratchet 
Parker co., Chas., 
Pratt & Whitney 
Conn. 
Standard 


Meriden, Conn. 
Co., Hartford, 


Tool 
Drying Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 
Dynamos 

C & C Electric Co., New York. 

nN —- Wheeler Co., Ampere, 


Co., Cleveland, O 


Fidelity Elec. Co., Lancaster, Pa. 

General Electric Co., New York. 

Holtzer-Cabot Elec. Co., Brook- 
line, Mass. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Ridgway Dynamo & 
Ridgway, Pa. 

Robbins & Myers Co., Springfield, 
Ohio. 


Engine Co., 


Roth Bros. & Co., Chicago, III. 
Sprague Elec. Co., New York. 
Sturtevant Co., B. F., Boston, 


Mass. 
Triumph Elec. Co., Cincin., O. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 
Electrical Supplies 
Clark, Jr., & Co., Jas., Louisville, 


Ky. 
Electric Controller & Supply Co., 


Cleveland, O. 

Fidelity Electric Co., Lancaster, 
Pa. 

General Elec. Co., New York. 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Roth Bros. & Co., Chicago, Il. 


Triumph Elec. Co., Cincinnati, O. 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 
Electrically Driven Tools 


and Machinery 

American Tool Wks. Co., Cin., O. 

Clark, Jr., & Co., Jas., Louisville, 
Ky. 

Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Elevators 

Albro-Clem Elevator Co., 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Howard Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Phila., Pa. 


Emery Wheel Dressers 


Desmond-Stephan Mfg. 
bana, O. 


Phila- 


Co., Ur- 





Heald Machine Co., Worcester, 
Mass. 
International Specialty Co., De 
troit, Mich 
Standard Tool Co., Cleveland, O. 
Emery Wheels 
See Grinding Wheels 
Enelosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 
Engineers, Consulting and 
Mechanical 
| Dodge & Day, Philadelphia, Pa. 
| Hollingsworth, Samuel, Plain 
| field, N. J. 
| Lewis, F. D., New York. 


McGeorge & Sons, Cleveland, O. 
Electrical 
Co., 


Engineers, 
; Crocker-y, aeeler Ampere, 


| Dodge & Day, Philadelphia. Pa 
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Engines, Automobile 
Franklin Mfg. Co., Syracuse, 
i Me 

Olds Gasoline Engine Works, 
Lansing, Mich. 


Engines, Gas and Gasoline 

Backus Water Motor Co. Newark, 

Capital Gas Engine Co., Indian 
apolis, Ind 

Foos Gas Eng. Co., Springfield, O 


Jacobson Mach. & Mfg. Co., War 
ren, Pa 
Mietz, August, New York 


New Era Gas Engine Co., Dayton, 
Ohio. 

Olds Gasoline Engine Wks., 
sing, Mich. 

Regal Gasoline Engine Co., Cold 
water, Mich. 

Scruthers-Wells Co., Warren, Da. 

Woolley Fdry. & Mach. Co., An 
derson, Ind. 


Engines, Oil 

International Power Vehicle Co., 
Stamford, Conn. 

Mietz, August, New York. 


Lan 


Engines, Steam 


American Blower Co., Detroit, 
Mich. 
Buffalo Forge Co., Buffalo, N. Y 


Frick Co., Waynesboro, Pa. 

Garden City Fan Co., Chicago, 
Ill. 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, . Pa. 

Struthers-Wells Co., Warren, Pa 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Engraving Machinery 
Gorton Mach. 

Vis. 
Envelope 
Kinsey-Burt 


Co., Geo., Racine, 


Sealing Machines 
Co., New York. 


Exhaust Heads 

Burt Mfg. Co., Akron, O 

Sturtevant Co. B. F., 
Mass. 


soston, 


Exhibition, Machinery 

Philadelphia Phila., 

Fans, Electric 

Fidelity Electric Co., 
Pa 


Pa 


sourse, 


Lancaster, 


General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 


Sturtevant Co., B. F., Boston, 
Mass. 
Westinghouse 
Pittsburg, 


Elec. & 
Pa 


Mfg. Co., 


Fans, Exhaust 
American Blower Co., Detroit, 
Mich. 


Buffalo Forge Co., Buffalo, N. Y 


Garden City Fan Co., Chicago, 
Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 
Barnett Co., G. & H., Phila., Pa 
Hammacher, Schlemmer & Co., 
New York. 
Montgomery & Co., 
Nicholson File Co., 


New York. 

Provi., R. I 

Filing Machines 

Kinsey-Burt Co., New York. 

Filler, Iron 

Felton, Sibley & Co., Phila., Pa. 
. i” 


Smith Fdry. Supply Co., J. 
Cleveland, O. 

Filters, Oil 

Burt Mfg. Co., Akron, O 

Houghton & Co., LE. F., Philadel 
phia, Pa. 

Fire Extinguishers 

Badger & Sons Co., E. B., Bos 
ton, Mass. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa 

Stow Mfg. Co., Binghamton, N. Y. 

Forges 

boynton & Plummer, Worcester, 
Mass. 

Buffalo Forge Co., Buffalo, N. Y 


Ingersoll-Sergeant Drill Co., New 


York 
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The No. 35 Landis Self-Contained : 


Grinder Removes Iwo Cubic 
Inches of Metal Per Minute 











and it is the most powerful, the heaviest, and the largest grinding machine 
on the market. With the water guards in position it will swing up to 
30 in. and take up to 150 in. and 12,000 Ibs. between centers. The 
diameter of the emery wheel is 30 in., and the machine is equipped 
with belt or motor drive, as desired. Net weight, 35,000 lbs. For full 
particulars ask for Special Bulletin. 


Landis Tool Company,”**s?:x°"" 
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Forges —Continued Gear Cutting Machinery Grinders, Cutter—Continued Grinding and Polishing Ma- 
Macleod & Co., Walter, Cin., O. Continued Gould & Eberhardt, Newark, N. J. chines —Continued. 
Miner & Peck Mfg. Co., New | Pratt & Whitney Co., Hartford, | Greenfield Mach. Co., Greenfield, | walker Co., O. S., Worcester, 

Haven. Conn. Conn. Mass. ; ; _Mass. d 
Sturtevant Co., B. F.. Hyde Park, | Sloan & Cuace Mfg. Co., Newark, | steald Mach. Co., Worcester, | Wilmarth & -Morman Co., Grand 

Mass. N. J. Mass. Rapids, Mich 

Whiton Machine Co., D. E., New | Hisey-Wolf Mach. Co., Cincin., O. 3 — 

Forgings, Drop London, Conn. Niles-Bement-Pond Co., New York. re aay po els 
tillings & Spencer Co. artford, ° Norton Emery Wheel Co., Worces- | Adams Co., Dubuque, Iowa. : 
oo a ee, oe Gear Testing Machinery ter, Mass. Builders’ Iron Foundry, Provi- 
clapp Mfg. Co., E. D., Auburn, | Gisholt Mach. Co., Madison, Wis. | Pratt & Whitney Co., Hartford, dence, R. I. 7 ; 

m. Be . . Conn. Carborundum Co., Niagara Falls, 
Lang Co., G. R., Cincinnati, O. Gears, Cut Rivett-Dock Co., Boston, Mass. ; 


Solid Steel Tool & Forge Co., 
Pittsburg, Pa. 

Williams & Co., J. H., Brooklyn, 
7 = 


Wyman & Gordon, Worcester, 


Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 


Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Wyman «& Gordon, Worcester, 
Mass. 


Foundry Furnishings 


Byram & Co., Inec., Detroit, Mich. 
Gem Mfg. Co., Pittsburg, Pa. 


Obermayer & Co., S8., Cincin., O. 

Paxson Co., J. W., Phila., Pa. 

Smith Fdry. Supply Co., J. D., 
Cleveland, O. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Boston, 


Mass. 
Furnaces, Coal and Oil 
Rockwell Engineering Co., Jersey 
City, N. dé. 
Furnaces, Electric 
King, Hugh E., Chicago, III. 
elton & Crane, Detroit, Mich. 
Furnaces, Gas 
Am. Gas Furnace Co., N. Y. City. 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
Macleod & Co., Walter, Cin., O. 


Rockwell Engineering Co., Jersey 
City, N. J. 

Westmacott Co., J. 
dence, R. I. 


Furniture, Machine Shop 
New Britain Mach. Co., New Brit 
ain, Conn. 


M., Provi 


Recording 

American Steam Gage & 
Co., Boston, Mass. 

Bristol Co., Waterbury, Conn, 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gages, 
Valve 


Gages, Standard 
Brown & Sharpe Mfg. Co., 
dence, R. I 


Provi 


Meisel Press & Mfg. Co., Boston, 
Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gage «& 
Drill Works, Gloucester City, 
N. J 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. I 

Starrett Co., L. S., Athol, Mass 


Stenm 
Steam Gage 
Co., Boston, Mass. 
Crosby Steam Gage 
Boston, Mass 


Gages, 
American & Valve 


& Valve Co 


Lunkenheimer Co., Cincinnati, O 

Gear Cutting Machinery 

Adams Co., Dubuque, Iowa 

Becker-Brainard Milling Mach 
Co., Hyde Park. Mass 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Bultman & Co., F. H., Cleveland, 
Ohio 

Clough, R. M., Tolland, Conn 

Dwight Slate Mach. Co., Hart 
ford, Conn 

Eberharat Bros. Mach. Co., New 
ark, 


Fellows Gear Shaper Co., Spring 
field, Vt. 

Ganschow, Wm., Chicago, III 

Gleason Works, Rochester, N. Y 

Gould & Eberhardt, Newark, N. J 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa 
Newton Mach. Tool Wks., Phila 


delphia, Pa 


Niles-Bement-Pond Co., New York. 





|} Albro-Clem 


Bilgram, Hugo, Philadelphia, Pa. 


Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bultman & Co., F. H., Cleveland, 
Ohio. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 


Cieveland Gear Works, Cleve., O. 

Cresson Co., Geo. V., Phila., Pa. 

Warle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawceus Mech. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 


Foote Bros. Gear & Mach. Co., 
Chicago, Ill. 
Ganschnow, Wm., Chicago, III. 


Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Hardinge Bros., Chicago, II. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Horsburgh & Scott Co., The, 
Cleveland, O. 

Meisel Press & Mfg. Co., Boston, 
Mass. 

messmer Mfg. Co., Ferd., St. 
Louis, Mo. 


New Process Raw Hide Co., Syra 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Simonds Mfg. Co., 

Taylor, Wilson & 
Pa. 


Pittsburg, Pa. 


Co., Allegheny, 


Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Farrel Fdry. & Mch. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., Syracuse, N. Y. 


& E., Cincin., O. 
Co., Allehgeny, 


Greenwald Co., I. 

Taylor, Wilson & 
Pa. 

Gears, Rawhide 

Gear Wks., Mass. 


soston Boston, 


Chicago Raw Hide Mfg. Co., Chi 
cago, l. 

Earle Gear & Mach. Co., Phila 
delphia, Pa. 

Fawcus Mech. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

liorsburgh & Scott Co., Cleveland, 
Guio. 


New Process Raw Hide Co., Syra 
cuse, N, # 


Nuttall 


(ears, 


R. D., 


Worm 


Ca. Pittsburg, Pa 


Elevator Co., Philadel 
phia, Pa 

Faweus Mch. Co., Pittsburg, Pa 

Gould & Eberhardt, Newark, N. J 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburg, Pa 

Simonds Mfg. Co., Pittsburg, Pa. 

Taylor, Wilson & Co., Allegheny, 
Da 

Graphite 


Dixon Crucible Co., Jos., Jersey 
City, N. J 

Obermayer & Co., S., Cincin., O 

Grinders, Center 

Coates Clipper Mfg. Co., Worces 
ter, Mass 

Heald Mech. Co., Worcester, Mass 

Ilisev-Wolf Mach. Co., Cinein., O 

Miami Valley Mach. Tool Co., 
Dayton, © 

Mueller Mech. Tool Co., Cin., O 

Niles-Bement-Pond Co., New York 


Cutter 
Mach. Co., 


Grinders, 


Automatic (;reentield, 


ass 
| Bath Grinder Co Fitchburg, 
ass 
Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 
Brown & Sharpe Mfg. Co., Provi 


dence, R 
Cincinnati Milling Mach. Co., Cin 
cinnati, O 
Garvin Machine Co., 


New York 





Grinders, Disk 

Bayldon Mach. & Tool Co., 

City, N. J. 

Besly & Co., Chas. HL., 
Ill 


Jer- 
Chicago, 


Diamond Mach. Co., Provi., R. I. 


Heald Machine Co., Worcester, 
Mass. 

Iroquois Mach. Co., New York. 

Miami Valley Mach. Tool Co., 


Dayton, O. 
Ney, R. W., Pine Plains, N. Y. 
Ransom Mfg. Co., Oshkosh, Wis 
Grinders, Drill 
tieald Mch. Co., Worcester, Mass. 
Niles-Bement-Pond Co., New York. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Portable 

deald Machine Co., Worcester, 
Mass 


Hisey-Wolf Mach. Co., 


Grinders, Tool 


Cincin., O. 


Armstrong Bros. Tool Co., Chi- 
cago, 

sarnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Sath «Grinder Co., Fitchburg, 


Mass. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Diamond Mach. Co., Provi., R. I. 
Foster Co., Walter H., New York. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J 
Hisey-Wolf Mach. Co., Cincin., O 
Landis Tool Co., Waynesboro, Pa 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond Co., New York 
Northampton Emery Wheel Co., 


Provi 


seeds, ass. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring 
field, O 


Whitney 


Grinding and Polishing Ma- 
chines 


Mfg. Co. Hartford, Ct. 


Bath Grinder Co., Fitchburg, 
Mass. 

Bayldon Mach. & Tool Co., Jer- 
sey City, N. J. 

fgesiv & Co., Chas. H., Chicago, 
Ill. 

Blount & Co., J. G., Everett, 
Mass 


Brown & Sharpe Mfg. Co., Provi? 
dence, R - 

Builders’ Iron Foundry, Provi 
dence, _ 3. 


Coates Clipper Mfg. Co., Worces 
ter, Mass 

Diamond Mach. Co., Prov., R. I 

Fairbanks Co., New York. 

Foster Co., Walter H., New York. 

Goodell-Pratt Co., Greenfield, 
Mass 

Greentield Mach. Co., Greenfield, 
Mass 

Hill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., New York. 


Landis ‘Tool Co., 
Marshall & Huschart 
Chicago, Il. 
Miami Valley 
Dayton, O 
Montgomery & Co., 


Waynesboro, Pa. 
Mehry. Co., 
Mach. 


Tool Co., 


New York 


Ney, R. W., Pine Plains, N. ¥ 

Niles-Bement-Pond Co., New York 

Nortnampton Emery Wheel Co., 
Leeds, Mass 

Northern Elee. Mfg. Co., Madison, 
Wis 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Norton Grinding Co Worcester, 
Mass 

Osgood, J. L., Buffalo, N. Y. 

Prentiss Tool & Supply Co., New 
York 

Ransom Mfg. Co.. Oshkosh, Wis 

Rivett-Dock Co., Boston, Mass 

Royersford Fdry. & Mach. Co., 


Royersford, Pa. 
Safety Emery Wheel Co., 
field, O 
Standard Tool Co., Cleveland, O 
Vandyck-Churehill Co., New York 
Vitrified Wheel Co., Westfield, 
Mass 


Spring 





is ee 
Diamond Mach. Co., Prov., R. I. 
Hampden Cor. Wheel Co., Bright 
wood, Mass 


Houghton & Co., E. F., Philadel- 
phia, Pa. 

Millers Falls Co., New York 

Niles-Bement-Pond Co., New York 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring 


field, O. 
Scranton 

Wheel 
Vitrified 

Mass. 
Whitney 


Abrasive 
Pa. 
Westfield, 


Whetstone & 
Co., Scranton, 
Wheel Co., 
Ct 


Mfg. Hartford, 


Grindstones and Frames 
Athol Machine Co., Athol, Mass. 
Lombaru & Co., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
Gun Barrel Machinery 
wiamond Mach. Co., Prov., 


Co., 


R. I. 


Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades and 
Frames 

Atkins Co., E. C., Indianapolis, 
Ind. 


Diamond Saw 
Buffalo, N. 
Goodell-Pratt Co., 


& Stamping Wks., 
Y. 


Greenfield, 


Mass 

Ilammacher, Schlemmer & Co., 
ew ork. 

Millers Falls Co., New York 

montgomery & Co., New York 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co.. L. S., Athol, Mass 

Thompson, Son & Co., Henry G., 
New Haven, Conn. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Atkins Co., E. C Indianapolis 
Ind 

Diamond Drill & Mach. Co., Birds 
boro, Pa. 

Diamond Saw & Stamping Wks., 


Buffalo, N. 


Fairbanks Co., New Yotk 

Hoefer Mfg. Co., Freeport, Ill 
Montgomery & Co., New York 
Niles-Bement-Pond Co., New York 
Patterson Tool & Supply Co., 


Dayton, O 
Thompson, Son & Co., 
Haven, Conn. 
Haven Mfg 

Conn 
Hammers, 
Billings & Spencer ¢ 

Conn. 

Bliss Co., E 
Chambersburg 
Chambersburg, 


Henry G., 


Co., New Haven, 
Drop 
Ilartford 
W., Brooklyn, N. \¥ 
Engineering Co., 
Pa 


Gould & Eberhardt, Newark, N. J 

Merrill Bros., Brooklyn, N : 

Miner & Peck Mfg. Co., New 
Haven, Conn 

Niles-Bement-Pond Co., New York 

Perkins Mach . Warren, Mass 

Toledo Mach. & Tool Co., Toledo, 
do 

Hammers, Electric 

Northern Ele¢ Mfg. Co., Madi 
son, Wis 

Hammers, Pneumatic 

Cleveland Pneumatic Tool ¢ 
Cleveland, O 

Dallett Co., Thos. H., Phila., Pa 

Ingersoll-Sergeant Drill Co., New 
York 

International Steam Pump Co., 
New York 

Niles-Bement-Pond Co., New York 

Phila. Pneu. Tool Co., Philadel 
phia, Pa 

Rand Drill Co., New York 

Hammers, Power 

Miami Valley Mach. Tool Co., 
Dayton, O 

Niles-Bement-Pond Co., New York 

Scranton & Co., The, New Haven, 


Conn 


Sutton Co., C. E., Toledo, O 
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A Simple Dynamometer.* 

BY W. J. 

When a factory or manufacturing plant 
is located in the city, where ground rent is 
high, it is necessary that it cover the least 
practicable area, the necessary amount of 
floor space being secured by building it 
two or more stories in hight. This intro- 
duces the problem of transmitting the mo- 
tive power needed to drive the various 


SPIRO. 
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reference to the determination of the en- 
ergy necessary to drive the vertical shaft 
under all conditions of load, should lead 
to useful results. It is the object of this 
paper to present the results of such a test, 
made on a shaft used in the works of the 
Columbia Typewriter Manufacturing Com- 
pany, of 116th street, New York city, and 
transmitting 50 horse-power to the six 
stories of the building. A sketch of the 
all 
“Ts Bearing 
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Line Shaft 





Coupling 
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Fly Wheel 


oe 
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FIG. I. SKETCH OF 
machines and tools from one floor to an- 
other, with the least possible loss and at 
the lowest possible 

There are at 
solutions of this problem. 
that the 
tinued and 


expe nse 


present recognized three 


The first and 


which has sanction of long-con- 


practise widest use employs 


a series of line shafts, one for each Moor, 
driven by a system of belts running ver 
tically or diagonally from floor to floor. 
The friction and other losses in such 


system are large, being stated by various 
writers to be 
the power input, the exact percentage of 
loss depending upon the size of the build- 
ing, number of floors, 
tion of the transmission machinery, etc. 


from 25 to 40 per cent. oj 


variety and condi- 


The second system is what is known as 
“electrical drive,” first 
transforming the power into electrical en 
ergy by means of a dynamo, then trans- 
mitting it over copper wires to the vari- 
ous parts of the plant, and finally trans- 
forming it into mechanical work by means 
of electric motors attached to the machines 
to be driven, or to the line shaft. 

The third method of power transmission 
consists of a vertical shaft extending from 
basement to roof, which is driven by belt 
from the engine, and from which quarter- 
turn belts at each floor drive the several 
shafts. This tho but little 
known and used, possesses 
many advantages, from the points of view 
of economy, safety and convenience, and 


and consists in 


line system, 


nevertheless 


an investigation of its merits, with special 


* Abetracted from The School of Mines Quarterly 
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[he instrument bears some resemblance 


} 


in principle to the Webber differential dy- 
namometer, but is designed to overcome 
the various drawbacks of the latter, chief 
among which is the fact that the driving 
and the driven shafts must revolve in op- 
posite directions 

The main point in view in designing the 
this test been to 


produce an apparatus which would do the 


instrument used in has 
work required of it without any way inter- 
the operation of the plant to 
requiring any ex- 
tensive alterations to the latter. Thus it 
was necessary that both the engine and 
the vertical shaft should revolve in their 
usual directions, since (A) the engine was 
not susceptible of reversal, and (B) if the 
the shaft reversed the 
quarter-turn belts would run off. Further, 
no change in the shaft itself or in any of 


fering with 


be tested, and without 


motion of were 


the pulleys or belts would be permitted by 


the owners. The instrument must be com 


plete in itself, and require no modification 


e 


of the plant 


of the driving 


to be tested, other than the 


pulley on the 


loosening 




















vertical shaft Let us see how these con 
P _— ditions were met the instrument as 
a seston 
L Step Bearing Referring xy to Fig. 2, S is the ver 
tica ft, normally driven by a pulley 
im Ma (not shown) over which passes a quarter 
turn be from the eng flywheel For 
PLANT TO BE TESTED the purpose of the test this pulley was 
i) 
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FIG. 2. THE DYNAMOMETER 


plant showing the relative positions of 
the engine, vertical shaft, line shafts, belts, 
etc., is shown in Fig. 1. 

In order to perform this test a special 
transmission dynamometer was designed 
and constructed, and was used to measure: 
(1) tne power to drive the vertical shaft 
alone; (2) the power used up in the quar- 
ter-turn belts, and (3) the power necessary 
to drive the entire transmission system of 
vertical shaft, line shafts and belts 


loosened on the shaft and connected by 


straps to gear B, which also revolves 


loosely on the shaft, and which will here 
after be called the driving gear. E is an 
l S$ and car- 

the arbor M 


to which are keyed the pinions C and D 


arm revolving loosely on shaft 


1 


rying at its other 
The gear A, whi 
C and gear, is 
clamped shaft S$ 
Into the extremity of the arm E is screwed 


ch meshes with the pinion 
lled the 


the 
Lii¢ 


will be ca driven 


rigidly to vertical 
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a length of gas pipe F, carrying a ring G, 
to which is attached one end of a spring 
balance 7, the other end of which is rigid- 
ly attached to a beam. The other end of 
the arm E£ carries a shorter length of pipe, 
on which slides the leaden ball H. This 
ball may be fastened by a set-screw at any 
point of the pipe on which it slides, and 
its purpose is to counterbalance the weight 
of the arm E, the pinions C and D, and 
the pipe F. 

The operation of the dynamometer is as 
follows: The power of the engine is trans- 
mitted by the quarter-turn belt to the 
driving pulley, and thence to the driving 
gear B. This gear meshes with and drives 
the pinion D, which in turn drives the 
pinion C thru the arbor M, to which both 
are keyed. The pinion C drives the gear 
A, which is rigidly connected to the shaft 
S, from which the power is taken off by 
quarter-turn belts at the various floors. 

Now, as long as the arm E remains sta- 
tionary, the engine will drive the vertical 
shaft positively, thru the train of gears. 
But let us suppose that so great a load is 
applied to the shaft S as to hold it, to- 
gether with the gear A, immovable, and 
let us further suppose that the arm E is 
free to revolve about the shaft S. Then, 
owing to the differential action resulting 
from the difference in size of the gears A 
and B and the pinions C and D, the entire 
power of the engine will be consumed in 
rotating the arm E about its shaft. 

Now, ii we assume the normal working 
conditions—?. e., S carrying its normal 
load and motion of EF resisted by the ac 
tion of the spring balance 7—then it will 
be evident that the power applied at B 
may be expended in either of two ways’ 
it may rotate the shaft S, thus carrying 
the machinery load, or it may revolve the 
arm E about that shaft against the resist 
ance of the spring balance T. Since any 
force always chooses the path of deast re 
sistance, the engine will choose that one 
of the two alternatives which 
the expenditure of the least amount of 
power. What will actually happen is this: 
The rotation of the gear B will cause the 
arm E to revolve until the resistance of 
the spring balance is just equal to the 
resistance to motion of the shaft S. Fur- 
ther revolution of B will then cause revo- 
lution of S, T remaining in a position 
corresponding to the load on S. The bal- 
ance 7 will therefore measure the pull 
necessary to revolve the shaft S, and since 
we know the effective length of the arm 
E and the number of revolutions of B per 
minute, we may calculate the horse-power 
input necessary to revolve the shaft to- 
gether with its load. 

Such is the principle of the transmission 
dynamometer, and it will be seen that its 
use necessitates no alterations in the plant 
other than the loosening of the driving 
pulley on the shaft S. Furthermore, this 
driving pulley will revolve in the same 
direction and at nearly the same speed as 
the shaft and will therefore be free from 
any tendency to heating 


demands 
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The various parts of the dynamometer 
having been completed and assembled, the 
instrument was placed in position on the 
vertical shaft, the weight of its parts being 
supported by a collar fixed on the shaft. 
Arms (not shown in the drawing) extend- 
ed upward from the gear B, engaging 
with the spokes of the driving pulley, 
while similar arms extending from gear A 
engaged with the spokes of another pulley, 
loose on the shaft, to which the band of 
the prony brake was applied. 

The spring balances of the dynamometer 
and the prony brake having been cali- 
brated by means of weights, and being 
found sensibly correct, the calibration of 
the dynamometer itself was next under- 
taken. For this purpose gear A was not 
clamped to the vertical shaft, but was 
alowed to revolve loosely thereon, liners 
being put between its two halves to accom- 
plish this. The band of the prony brake 
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above determined, in order to obtain the 
actual pull due to the load. 

Proceeding thus, the prony brake was 
put into and simultaneous 
readings taken of the brake and dyna 
mometer scales. From a comparison of 
these readings it was found that the fric- 
tion loss in the dynamometer increased 
slightly with increase of load. After a 
load of about 20 horse-power was reached 
it was found impossible to proceed with 
the prony brake, owing to the lack of 
provision for cooling the latter. 

The dynamometer having been cali 
brated, a test of the power consumed by 
the vertical shaft at various loads was 
next in order. For this purpose the gear 
A was clamped tight to the vertical shaft, 
as was also the pulley on which worked 
the prony brake. Load was now applied 
to the latter, and was transmitted thru the 
vertical shaft to the dynamometer, where 


now service, 














A B | ¢ D E F 
Prony-Brake ; . Dynamometer | Corresponding | Pynamometer | yp, Required 
Pull. Load in H.P. Pull. Pull at no Load. = — to | to Turn Shaft. 
wad, 

oO oO — 8.3 — 10.1 1.8 1.224 
15 3.4 — 3.25 — 5.1 | 1.85 1.258 
30 6.8 1.6 — 2 1.8 1.224 
45 10.2 6.55 4.75 1.8 1.224 
60 13.6 11.6 9-75 1.85 1.258 
75 17 16.4 14.5 1.9 1.292 
go 20.4 21.4 19.55 1.85 1.258 

TABLE I. 
TEST OF POWER REQUIRED TO DRIVE VERTICAL SHAFT AT VARIOUS LOADS. 
1 B o D K 
Run No Dynamometer Corrected Increase of x. P. 
Increment of Load. Pull. Pull. Pull. Input 
I Vertical shaft. — 8.3 1.8 1.8 1.224 
2 Basement belts and shaft. — 6.9 3.2 1.4 -952 
3 1 Floor ai i = — 5.8 4.3 [2 .748 
4 2 “ee es oe oe on, 3 7.05 2.75 1.87 
5 a. *™ er i — 1.4 8.76 1.71 1.163 
6 4 “ec “e sé sé I.I } 11.31 2.55 1.734 
7 5 <i “5 6s 46 2.1 12.33 1.02 -694 
8 Entire shaft load. 3.1 12.33 8.384 
9 Full working load. 174 20.76 42.35 
TABLE 2. 


being loose, the engine was then started, 
whereupon the arm of the dynamometer 
swung around in the opposite direction to 
that in which it was expected to turn. It 
was soon seen that, there being no load 
on the gear A, the friction of the various 
parts was carrying the entire arm around 
in the same direction as that in which the 
driving pulley revolved. The spring bal- 
ance being removed to the other side 
of the arm, and the engine being 
again started and brought up to speed, 
it was seen that the friction pro- 
duced a practically constant pull of 10.1 
pounds on:the balance at a radius of 2 
feet 3.36 inches, corresponding to pulls of 
6.72 pounds and 3.36 pounds at radii of 3 
feet 5.1 inches and 6 feet 10.2 inches, re- 
spectively. If regard pulls in this 
direction as negative, then it is evident 
that we mast subtract from the scale read- 
ings at any load the constant friction pull 


we 


TEST OF POWER REQUIRED TO DRIVE VARIOUS PARTS OF TRANSMISSIVE MACHINERY. 


it was measured. The readings and re- 
sults are given in Table 1 and show that 
the loss in the shaft is nearly constant at 
all loads, and amounts to only about 1% 
horse-power. 

The next and last part of the test con- 
sisted in ascertaining the power required 
to drive the belts and shafting forming 
the power-transmission system of the fac 
tory. The prony brake was removed, and 
the quarter-turn belts at the various floors 
were put on one by one, the load due to 
each belt and line shaft being measured 
at the dynamometer. Table 2, which gives 
the result of this that the 
power required to drive the transmissive 
machinery constitutes only about 20 per 
cent. of the total consumption, 
proving that vertical-shaft transmis 


test, shows 


power 
the 
sion involves a saving in power of from 
5 to 20 per the belt 
transmission 


cent. over common 
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It was desired that all tests be made 
at the normal speed of revolution of the 
shaft, and since the interposition of the 
dynamometer reduces the shaft to 23-26 
of the speed of the driving pulley, it was 
necessary to speed up the engine’so as to 
make the driving pulley revolve 204 times 
per minute in order that the vertical shaft 
might make its normal 180 revolutions per 
minute. The speed during the entire test 
was kept constant by the engine governor, 
tho this was checked at frequent intervals 
by the use of revolution counters 

It was found that, especially at high 
loads, the fluctuation of the dynamometer 
scale was considerable, tho this could be 
greatly reduced by a proper adjustment 
of the balancing arm H. In future use 
of the instrument it might be well to 
attach a dash-pot in order to overcome 
this fluctuation. It would also be desirable 
to replace the 1-inch pipe F by a solid 
rod, which would obviate the possibility 
of breaking at the thread. 

This transmission dynamometer should 
prove useful in making tests on various 
types of machine tools to determine ac 
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curately their power consumption, as well 
as to find the losses in transmission sys- 
tems, the relative efficiencies of rope and 
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Dimensions on Drawings. 
BY FRANK B. KLEINHANS. 

No mechanic can be expected to work 
to advantage from drawings which are 
poorly dimensioned. Take, for instance, 
a person working on a Jones & Lamson 
turret lathe. In many shops these men 
are not trained machinists and consequent- 
ly one could not expect them to read com 
plicated drawings without considerable 
study. These men frequently have to work 
from drawings which have the dimensions 
given as shown in Fig. 1. This stud is 
to be made from cold-rolled steel. In 
order to take the first cut which reduces 
the bar to one inch from the end to the 
shoulder, the worker must add together 
the various dimensions. When sixteenths 
and sixty-fourths are frequent, this is no 
easy task even for a checker, let alone 
one who is unaccustomed to this class of 
work. It will be noticed that the detail 
figures are arranged in one straight line, 
which makes it impossible to determine 
the figures from one off set to another 
without adding several figures 


Fig. 2 shows this same stud figured in 
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He must trace this drawing and put on 
the necessary dimensions. In the second 
case the draftsman places the figures on 
the drawing himself. In the latter case 
the draftsman is familiar with the drawing 
and understands the method of machining, 
etc., and thus invariably places his figures 
to much better advantage 

In placing dimensions on drawings, one 
should give first the dimensions that are 
necessary to plane the piece, locating the 
less important parts from the main plan 
ing. After this the dimensions should be 
arranged for boring and turning, drilling, 
etc., in each case from some principal plain 
surface or some center line 

Fig. 3 shows an arrangement of dimen- 
sions which is frequently found on draw 
ings. These figures are all correct as far 
as checking is concerned, but it is impossi 
ble to do any machine work on this casting 
and fit it to another without going thru 
the process of adding and subtracting 

An arrangement of dimensions which 
obviates al is trouble is shown in Fig. 4, 
besides making it easier to check up the 


drawing before it goes into the shop Fig 
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EXAMPLES OF GOOD AND BAD DIMENSIONING OF DRAWINGS 
accordance with the pieces which this stud 5 gives an example of a very common 
is to fit. One line of dimensions locates source of trouble in the erecting shop 
the principal shoulders while the other The bolt B is 1% inches in diameter. The 


belt drives, etc. The fact that it can be 
operated on a line shaft without change 
or injury to the latter should make it use- 
ful for making tests in factories up to the 
limit of its capacity (about 100 horse- 
power). In fact, it is hoped that this test 
of a vertical shaft will prove but the intro- 
duction to a wider field of endeavor in 
which the transmission dynamometer here- 
in described shall play an important and 
useful part 





There are two entirely different systems 
of designating the sizes of wire screens or 
woven-wire cloth. In the more open sizes 
of heavier wire as used in mining, quarry- 
ing, gravel pits, etc., the actual size of the 
opening is stated, as 144”, 34”, etc., but in 
all other wire cloth the distance from cen- 
ter to center of wires is measured and the 
number of these distances to the inch is 
stated. Thus five mesh, or five to the 
inch, would not mean that the opening was 
one-fifth of an inch, but one-fifth of an 
nch less one diameter of the wire, the 
pening varying with size of wire 


dimensions are located one way or other 
from these. The advantage of dimension- 
ine the drawings this way is that the 
errors—and there always is some error 
will not constantly accumulate on a half a 
dozen dimensions. Thus, if one chose to 
place on the end of the stud an extra 1-16 
or % inch, no harm would be done; or, 
if one chose to use a different thread clear- 
ance from that shown on the drawing, 
the dimensions would keep him from do- 
ing anything harmful 

In placing dimensions on drawings for 
castings which are required to be ma 
chined, it is important first to give the 
planing dimensions There is nothing 
more exasperating to a lathe hand or fore- 
man than to be compelled to stop a ma- 
chine and figure out the location of a 
tongue upon which he must depend to line 
up parts of the machine 

In this connection it might be mentioned 
that there are two general methods of 
making drawings. In the first case, the 
tracer is given the pencil drawing without 


any dimensions having been placed on it 


casting has a large fillet of at least 44 inch 
radius at A and a round corner of at least 
14 inch radius at ( Ninety-nine times 
out of a hundred the head of the bolt will 
project over the edge of the flange or else 
a lot of chipping will have to be done to 
get rid of the fillet at 4. Ona large cast 
ing like this, a flange should be made at 


least 3 inches wide and the bolt be placed 
134 inches from the outer edge. This 
would make a much neater job and would 
cause no trouble 

One of the reasons which is probably 
responsible for more unuseful dimensions 
than any other is the fact that too many 
dimensions are given. Drawings are often 
to be seen which are so full of figures that 
they would make one dizzy trying to find 
the desired dimension. The constant trend 
in placing dimensions on drawings is 


never to repeat dimensions on any of the 


views. If this was strictly carried out and 
good, sound judgment used in selecting 
proper dimensions, little trouble would be 
experience d in the hop.” 


! 
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A New Sand-Blast Apparatus. 
BY FRANCIS STICKER. 

Air, water and steam are the mediums 
at our disposal for the working of the sand- 
blast machine, each of which gives the 
sand special, singular properties which 
must be considered in the construction as 
well as in the use of the machine. Sand- 
blast machines use compressed air to give 
the sand certain desired qualities. It is a 
well-known fact that all compressed gases 
develop a very high velocity while escap- 
ing from a closed vessel. In previous 
machines the velocity of this escaping 
gas, as air, for instance, has been util- 
ized to give a mixture of sand and air the 
highest possible velocity to perform cer- 
tain work, as cutting, cleaning, etc. Un- 
doubtedly, the velocity of a given mass is 
able to remove resistances, such as scale 
or rust on iron, dirt on stone buildings 
or paint on iron fences; but proper mixing 
of the sand and air is the most important 
consideration, and not the velocity of the 
air. 

The theory and practise of jet apparatus 
in general, and the steam injector in par 
ticular, clearly outline the way to build a 
perfect jet apparatus for air and sand, or 
for thorough 
minglicg and velocity are to be created. In 


any other mixture where 
steam injectors, the steam is utilized only 
to create a suction to elevate the water; 
but after this has been accomplished every 
conceivable means are adopted to harness 
this velocity and transform it to more use- 
ful purposes; that is, power, first, to give 
the water and steam time for mixing, then 
to allow this mixture to attain the neces- 
friction in 
pipes or valves and the overpressure of the 


Sary power to overcome any 


boiler. For example, steam entering an 
injector with a velocity of 1,900 feet per 
second, at a pressure of 120 pounds, leaves 
it with only a fraction of its original ve- 
locity after being properly mixed with 
water : 
sary motion to the inert water it attains 


an end pressure far exceeding its initial 


and even after imparting the neces 


one, so that actually a boiler having only 
100 pounds pressure, in connection with an 
injector, can feed another boiler 
carrying 130 pounds or more pressure. 

The foregoing clearly outlines the man- 
ner of construction of any jet apparatus, 
especially a sand blast, and therefore the 
apparatus to be described will be readily 
understood. 

The design shows a tank or casing sup- 


easily 


ported by several legs; but it can be sus 
pended just as well. The tank is made 
with a small hand-hole for the examina- 
tion of the inside, or to make any repairs 
necessary. On top of the tank is an open- 
ing for filling it with sand, which opening 
is closed by a screw plug after the tank 
has been filled. 


of the tank is a small casing forming a 


In the center of the top 
chamber. A pipe closed at the upper end 
is threaded in the top of this casing, and 


The 
pipe can be moved up or down by turning 


carries a handle on its outer free end. 
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the handle to the right or left, and extends 
to the bottom of the tank. Near its upper 
end at a point within the chamber the 
pipe is provided with one or more small 
apertures which allow communication be- 
tween the inside of the pipe and the cham- 
ber. Ata point within the tank additional 
apertures afford communication 
the pipe and tank. On the lower end of 
the pipe is screwed a cup-shaped valve 
which fits into an opening in the bottom 
of the tank, and by raising or lowering 
the pipe by means of the handle the valve 
opens or closes the sand reservoir and reg- 


between 
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sand regulating valve extends vertically 
into this mixing chafnber, and controls 
communication between the tank or sand 
reservoir, and the mixing chamber. Fur- 
ther pipe connections on the outside of 
two other 


the mixing chamber indicate 


inlets, one on the bend of the knee extend 
ing vertically; another below extending 
horizontally in line with the outlet to a 
flexible rubber hose attached to the mixing 
chamber. Their use and purpose will be 
shown later on. The end of the hose is 
supplied with a nozzle to direct the mix- 
ture of sand and air wherever desired. 











FIG. I. 


At the bot- 


nozzle 


ulates the outlet for the sand. 
tom of this valve is a jet-formed 
which affords communication between the 
pipe, the valve and the outside of the tank. 
As will be seen later, this mechanism ad- 
mits air into the upper portion of the tank 
and thru the pipe to the lower outlet of 
the tank, and at the same time regulates 
the outlet of sand. 

A knee-shaped casting called the mixing 
chamber, and entirely new in sand-blast 
machines, extends downward from the 
lower part of the tank. The nozzle of the 


THE STICKER SAND BLAST. 


Below and to the left of the tank or 
casing is shown, in Fig. 1, a cock control- 
ing communication between all the outside 
pipe connections and the tank and mixing 
This cock admits and regulates 

The construction of the 
that by its the 


operator can either admit air consecutively 


chamber. 
the air supply. 
cock is such movement 
to the sand reservoir, the pipe, the different 
nozzle connections on the m.xing chamber, 
The 


which 


or simultaneously to all of them. 
cock is connected to a 
furnishes the motive power. 


reservoir 
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Compressed air is admitted to the air 
admission cock or valve by means of a 
rubber hose, or by any other means of 
communication, especially if the plant is 
stationary. As described previously, three 
different and distinct pipe connections, lead 
One small 
tank or 
thereon 


from this air admission cock. 
extends to the of the 
into the chamber 
it communicates the 
Another pipe affords communication 


pipe top 
sand reservoir 
which with interior 
pipe. 
with the upper vertical part of the mixing 
the third with the 
horizontal part of the mixing chamber. 


the air admission 


chamber, and lower 
The sectional view of 
cock shows its construction. 

The tank having been filled with the 
quality of sand decided upon for the spe- 
cial work in hand, and closed tightly by 
means of the filling plug, the operator ad 
mits compressed air to the machine by 
The 
first slight turning of the cock admits air 


means of the air admission valve. 
to the sand reservoir, the sand regulating 
The enter 
thru the upper apertures in the pipe and 


valve being closed. air will 


partly escape thru those slightly above 
the normal level of the sand, and ex- 
ert a slight pressure on the sand itself, 


on account of the holes being very small 
and the air flow not being confined to the 
inner part of the sand reservoir, as the 
escaping air finds another outlet down thru 
the sand regulating nozzle into the mixing 
chamber, and from there thru the rubber 
hose and nozzle into the atmosphere. <A 
further slight movement of the sand regu- 
lating valve opens communication between 
the sand reservoir and the mixing cham- 
ber. The cup-shaped valve, giving a wide 
area tor the outlet of the sand, distributes 
it over a wide surface and makes it run 
more easily than when forced thru a small 
opening where there might be danger of 
clogging, as sand when wet has a tendency 
to do. The gravity of the sand, in con- 
nection with the slight pressure on top 
of the same, and the suction created thru 
the bottom nozzle, forces the sand thru 
the sand regulating valve, and into the 
cup-shaped nozzle, spreading the sand into 
a fan-shaped cloud and bringing it into 
contact with the air escaping thru the 
The cup-shaped valve tapers down 
as it extends into the mixing chamber 
to a gradually contracting area or neck, 
so that the sand coming out in the form 
of a cloud is again gradually contracted 
and brought into close contact with the 
issuing air. The sand and air being mixed 
tcegether by this process then pass thru the 


valve. 


narrow neck into a gradually widening 
opening, where the mixture again has a 
chance to escape and form a cloud, and 
by this time, the operator having opened 
the air cock further, air enters the upper 
vertical portion of the mixing chamber, 
meets the cloud mixture and carries the 
same down to a slowly narrowing passage 
again, where there is a slight compression, 
and consequently a further mixing of the 
air and sand takes place besides bringing 
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into the line of air 
the 


the mixture directly 


discharged into the vertical part of 
mixing chamber. Passing out of the nar- 
row passage, the mixture is driven into 
the lower bell-shaped portion of the mix 
ing chamber, and the air cock having been 
now fully opened, admits the compressed 
air to the lower horizontal portion of the 
mixing chamber, where the air meets the 
mixture and forces it out of the tapered 
end of the mixing chamber into the rub 
ber hose and thru the nozzle fastened 
thereon, into the atmosphere. 

It will readily be seen that the repeated 
expansion and contraction of the sand and 


construction 


air by means of the peculia 


chamber has 


of the mixing a tendency to 
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FIG. 2 SECTION OF SAND BLAST 


retard the flow of the air and reduce its 
velocity, which gives it sufficient time to 
mix with the sand, so that when finally 
air and sand leave the end nozzle, we have 
a thoroughly mixed sand blast whose force 
lies not in the velocity of the air, but in 
the absolute density of the volume of air 
and sand, and the result is a highly effi 


cient and economical sand blast. Not a 
particle of air or a grain of sand is wasted 
in the use of the apparatus. This con 


struction not only improves the working of 
the machine, but it requires the minimum 
In the Sticker appara- 
tus the couplings, | last 

‘ly, for the reason that the 


amount of repairs 


re and nozzles 


almost indefinite 
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diminished velocity reduces the wear and 
tear to a minimum. 

The construction as well as the dimen 
the 


of the nozzle are of course of 


sions 
highest importance. The _ construction 
must follow the laws of the flow of air 
under different pressures, and the sizes 


must gradually increase from the upper 
yr first nozzle down to the last one. An 
increasing impetus must be given the jet 
to make it efficient, as well as to avoid any 
forcing back into the sand reservoir itself; 

understood that the outlet 


for it must be 

nozzle on the end of the rubber hose is 
considerably smaller than the combined 
areas of the other nozzles used in the 
machine It has been found by actual 
practise that the amount of air requisite to 
make the blast powerful is very small 


vhen adopting thi principle, and that the 


be correspondingly 


1ir compressor may 
small 

The nozzles, especially the one at the 
end of the rubber hose, are all made of 
the best tool steel, reamed and finished 
to the proper size and shape, and not from 
gas pipe, which wears out in a very short 
time. A properly formed nozzle lasts al 
most indefinitely under the conditions 


mentioned 
\mong the details of this 
Fig. 3, 


attention. It 


machine, the 


hose coupling shown in specially 
designed for if, de 
is of the highest 


- even flow, avoiding all sharp 


importance: to give the 
corners or edges, and this is accom 
As the illus 
hose is slipped over a 
of the 


around 


plished in this hose coupling 


tration shows, the 


part 
coupling, a put 
lis, and a nut is screwed on which brings 
it together 


rubber hose without injury to 


tapered portion of the main 
tapered ring is 
th 

the ring forward and presses 
around the 
it, and at the same time making a reliable 
and tight joint able to withstand any pres 
sure. There are no sharp edges, and the 
flow of sand and air is absolutely unhin 
dered, while the area of the hose, as well 


as the nozzle next to it, is identically the 
same. 

The air admission cock, also shown in 
Fig. 3, contains a new feature. It is well 


known by users of steam, air or water 
cocks that they have a tendency to stick. 
It will be seen that in this cock the upper 
portion of the plug is provided with a 
shoulder, and that by means of the stuffing- 
box construction it is possible to slightly 
loosen the cock should occasion demand it 

The air pressure required depends en- 
tirely upon the class of work to be sand- 
blasted. Glass and soft material need very 
little is true for 


cleaning castings and the fronts of stone 


pressure, and the same 
while steel plates, pipes, granite, 
etc., require greater pressure. But in most 
found that it is more the 


houses, 


cases it will be 


proper kind of sand than 
the 


selection of the 


great pressure which makes machine 


efficient. Sand can be obtained in many 


natural and artificial; but care 


The 


varieties, 


must be taken to have it uniform 
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sand should have sharp cutting edges, 
and this is seldom found in beach sand, 
where the continual rolling rounds off 


the corners. 

A great advantage of this machine is the 
fact that the sand, if a little moist, will 
not clog, the construction in itself keeping 
the sand and air in constant motion, pri- 
marily because of the suction created at 
the bottom of the tank, since, if the only 
pressure were that upon the top of the 
sand the air blast would not 
force sand from the tank. 

Different nozzles are used for different 
classes of work. While in one instance 
it might be advantageous to have a small, 


strongest 











FIG. 3. SECTION OF 
powerful jet, in another it might be better 
to have a large spray to cover more space 
in a shorter time 

69 Beekman street, New York. 





The latest for a Cleveland Oil 
Company which is unfortunate in its ship 
ments of small lots of oil Bolton 
Oil Company, which writes to a friend of 
ours saying that it has a half barrel of a 
certain kind of oil which was “shipped by 
mistake” and it is offered at what is evi- 
dently intended to be taken at a low price 
It is of course the old game under a new 
name. Its continued vitality is hard to 
understand. 


name 


is the 





MIXING CHAMBER NOZZLES, 


AMERICAN MACHINIST 
Alcohol for Motors—I. 
BY M. C. KRARUP. 
Whether alcohol will eventually supe 
the hydro-carbons from 
petroleum as a for internal-combus 


sede derived 
fuel 
tion engines and oil-fired steam plants, is 
a question which is finally forcing itself 
upon the attention of 
power, despite the fact that alcohol is not 
at present obtainable in this country at a 
price that would make its use anywhere 
nearly as economical as that of kerosene 


American users of 


or even gasoline. 

The reports which have 
Germany and France during the past five 
years have told of a rapidly widening 


come from 


in Machinia 
HOSE COUPLING AND REGULATING COCK 
practical use of alcohol in stationary ex 
plosion engines, of an increasing measure 
of success in its employment for traction 
engines and locomotives, and of the great 
interest of the 
substitution for petroleum products, re 
sulting in public competitive tests for mo 
tors, automobiles and motor boats 
ated with alcohol. A number 
known automobile manufacturers, mainly 
in France, have made it a point to demon 
strate that their cars may be operated 
with alcohol just as well as with gaso 
line. René de Knyff, of the Panhard et 
Levassor firm, has used alcohol in every 
great race for several years; the Gobron- 


two governments in its 


oper 
of well- 
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Brillié, the Decauville, the Georges Ricl 
ard-Brasier and a considerable number of 


other cars are fitted with carburettors d 


signed for optional use of the two fuels, 
and while it is true that it is usually a 
half-and-half mixture of go-degree alco 
hol and crude benzine that is employed in 
these automobiles, the preference for this 
mixture is understood to be due to com- 
mercial rather than 
nainly the price and a certain assurance 
of getting fuel of uniform composition 
The greater facility in starting the cold 
motor with the more volatile benzol-alco 


technical reasons 


hol has, however, undoubtedly also some 
thing to do with the matter, and, as shown 
later, it is highly improbable that automo 
bile motors designed exclusively for al 
cohol without admixture would not give 
higher efficiency if differing in some re 
spects from those designed for gasoline. 
or optional use of gasoline or carburetted 
alcohol. 

In stationary motors and motors en. 
ployed industrially for hauling loads un 
der a schedule an instantaneous 
start is of course not so important as in 


time 


automobiles. 


For it has been 


reason 


several believed 
here that the for the 
efforts made in Europe lay in the opposi 


years 
principal 


tion of the powerful agrarian parties 

the politics of both Germany and France 
against an imported product, the supply 
of which might be cut off in case of war, 
or the price of which might be indefinitely 
ra.sed, and this supposition, which was 
not far from the truth in the beginning ot 
the alcohol movement and still holds good 
within certain limits, created the impres 
sion in America that the technical advan 
alcohol 


more or less fictitious, and that there was 


tages claimed abroad _ for wert 
little reason for us, living in the principal 
petroleum-producing 


ourselves with the sifting of fact and fic 


country, to occupy 


tion in this particular branch of engineer 
ing. True, the petroleum production here 
was and is in the hands of one corpora 
tion which plays fast and loose with prices 


and qualities as it chooses, which has 


practically ordered the motor industry to 
adapt its product to a low grade of stov 
gasoline under threat of getting 
kind, and which prefers to sell 


no other 
the bulk 
Europe 


be 


of its high-grade articles in 
(where the Russian competition is. to 
reckoned with). The reasoning usually 
ran abo t as 


some sense in getting away from the yoke 


follows: There might be 


mone ype rly, if possible 


Besides, there was 


of the petroleum 
but was it possible? 
the government tax of 
proof 


$1.10 cents per 


gallon of grain alcohol, which 


brought a revenue of $115,000,000 each 
year, a regular and needed revenue which 
there was little chance of getting replaced 
from any other source, especially after an 
income tax had been declared unconstitu 
tional, and, this tax was thor 
oughly in accord with the popular de- 


mand that taxes should be levied on lux 


anyway, 
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If ever there was a luxury, alcohol 
cheap alcohol 
seemed a remote possibility, certainly not 
worthy of much thought 


uries 


was one. Altogether, 
so long as it 
seemed pretty certain that it could never 
quite equal gasoline and kerosene as a 
fuel and source of power. It contained 


only half as many heat units, roughly 
speaking, and since it is the heat unit that 
must be transformed into power, it seemed 
evident that the price of alcohol would 
have to be about one-half of that of gaso- 
line before there could be a question of 
competition; in fact, it would have to be 
half that of kerosene, as otherwise all the 
efforts to be expended to get alcohol un 
der control had better be devoted to kero 
sene. 

Such has been the attitude generally 
taken in this country in regard to alcohol 
as a fuel for internal combustion engines; 
and, as to its use under steam boilers or 
as an illuminant, it has not even been 
considered in the most casual manner. 
And a similar apathy due to similar c>uses 
has been echoed back from England, with 
the only difference that the scientific in- 
terest in the Continental experiments and 
their practical results has always had Brit- 
ish representatives who kept their fingers 
on the pulse of progress and were able 
to signal their industrial home public the 
moment 
strated 


it had been technically demon 
elsewhere—particularly in Ger- 
that had intrinsic 


merits as a 


many alcohol really 
power source 
The demonstration has been made, and 


the British are beginning to ask whether 
it threatens those who disregard it with 
defeat in the international battle of in 
dustry and commerce. The material of 
the demonstration is accessible to us, as 
well, being laid down in various publica- 
tions, and yet it cannot be said that it is 
technical relating 
to the use of alcohol for motor purposes 
which has finally aroused American inter- 
est in the whole question. It is not really 
the power-plant makers the 
users in this country who are anxious t 
find out what they have missed—if any- 
thing—or who want to impress the public 
and the legislators with the advisability 


by removal 


the mass of evidence 


nor power 


of cheapening the new fuel 
of the tax. On the 


being besought to interest themselves in 


contrary, they are 
their own presumable welfare, and those 
who beseech them are the appointed rep- 
resentatives of a number of industries‘in 
which cheap alcohol is needed for pur- 
poses that have absolutely nothing to do 
with power and fuel. These industries 
want the motor and automobile industries 
and all power consumers who patronize 
these industries to be their allies in a 
great political, and perhaps sociological, 
fight for cheap, tax-free alcohol which is 
to be waged during the next few years 
and which is destined to become a matter 
of the greatest interest to the nation at 
large and perhaps a bitterly contended 


political issue. 
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And it is understood that the industries 
and interests grouped around the manu- 
facture and use of stationary as well as 
portable and portative engines (and chief- 
ly those of the internal-combustion type) 
must first be the 
merit of alcohol as fuel, including its econ- 


convinced of technical 
omy under conditions of equality in tax- 


ation, before they may be induced to join 


the propaganda for tax-free alcohol for 
industrial purposes in general, and lend 
to it the powerful aid of forces 
strongly and intimately identified with the 
people’s economical life and social pleas- 
ures than ary of those to which the initia- 
tive in the incipient agitation is due. 
Neither the alcohol-distilling industry as 
nor the agricultural 
corn, rye, beets and potatoes are as yet 
among the leaders in demanding tax-free 
alcohol, and the motor industry is by no 
means the first to fall in line. Neither is 
there here an overproduction of alcohol 
to be disposed of. So the complexion of 
the alcohol question is already radically 
different here from what 
many and France. I shall try in a subse- 
quent article to outline the factors which 


more 


such producers of 


it was in Ger- 


are naturally or by organization arrayed 


for or against tax-free alcohol, so as to 
assist in forming an idea as to the chances 
of the battle, but at the 


is centered in examining the showing made 


present interest 


in Germany and France, from which we, 


who are most interested in motors and 


machinery, automobiles and locomotion in 
general, are expected to make up our 
minds as to what we can accomplish with 
tax-free alcohol after we get it 


looks 


the pro-alcoholic argument of 


Something which like a flaw in 
European 
writers on the subject should perhaps be 
referred to first. 

The price at which alcohol may be pro 
duced and sold is of course of momentous 
importance when comparing its economical 
efficiency with that of the petroleum or 
kerosene, 


coal products gasoline, benzine 


Now, to assume, as has been 
that the 


of the petroleum products represents their 


and benzol 


universally done, present price 


cost of production and distribution as fair 
ly as the lowest selling price of alcohol 
represents its corresponding cost of pro 
duction and distribution, seems to me un- 
warranted, since it is notorious that kero- 
sene and gasoline were sold ten years ago 
at about one-half their present prices, and 
the cost of their production has certainly 
than it 


not been higher these ten years 


was before. I see to my astonishment that 
The Engineer, of London, in an editorial 
article April 15, 1904, distinguishes with 
relation to this merchandise between arti- 
ficial manipulations of the market and the 
fluctuations due to the “law of supply 
and demand,” considering the latter as 
natural, unavoidable and justifiable. In 
other words, tho it may be admitted that 
kerosene could be retailed at a fair profit 
for 5 cents per gallon and gasoline for 8 
because the producers 


or 10 cents, yet, 


by controlling and limiting the pply are 
able to extort three times as mu ch fror 
the public, this trebled figure is tl ye 
to be compared with the natural, open 
competitive price of alcoho lo me 

seems self-evident that it is within the 
power of the petroleum interests to throttle 
any competition from alcohol, in which 
present petroleum prices constitute a vital 
factor, whenever they shall deem it de 
sirable to do so, by simply cutting the price 


of petroleum products in two; unless the 


manufacture of alcohol may be so simpli 


fied as to provide for meeting the reduc 


tion. 
To leave this contingency out of con 
sideration at the present juncture when 


there is the economical effi 


ciency and technical suitability of alcohol 


question of 


at a given price, is to invite the apathy of 
the practical-minded to the alcohol move 
ment (so far as alcohol as a fuel and 1! 
luminant is concerned), as it is hardly to 
business will en 


that men 


production of alcohol solely 


be expected 
gage in the 
for the philanthropic purpose of lowering 
the better 


final result 


price of gasoline, or with no 


in view than to be bought out 


by the petroleum interests at the latter's 


own figure, as soon as the propitious mo 
ment shall have arrived when it might be 
deemed practicable to nip ubsequent 


alcohol competition in the bud and mono 


polize the industry already « tabl 


Neither Cal t be 


will spend 


expected that engi! 


builders years in designing en 


gines specially for alcohol merely to have 
them laid aside onomical the 
ment the Standard Oil Company and 
Russian trade ally decide to make gas 


} 


ne cheap and perhaps abundant 


Two questions are here of su 
portance to the engine builder and user 
One Are the modifications of the ga 
engine which render it fit for the use of 
alcohol as fuel, in the nature of a special 
development, tending toward a new type 
of engine, or are they the nature of im 
provements which vhile lispensable 
for the use of alcohol fuel, also raise the 
efficiency and general value of the engine 
f use with othe fuels pecially gas 
line and kerosene; and it improbable 
that the gasoline engine and kerosene en 
gine can be improved in any manner not 


equally applicable to alcohol engines? If 


this question must be answered in favor 
of unitv of final design, engine builders 
and users may evidently in the alcohol 
movement with all their vim, nfident 
that their products will always remain in 
demand and that their special efforts will 
be rewarded, whether they result in the 


victory of alcohol or in the reduction of 
the price of petroleum products 


The Does alcohol 


possess merits apart from economy, which 


other question is: 


will give it a place in the power world, 


even if the alcohol engine must be of spe- 
cial design and if its economy should ulti- 


mately prove inferior to that of the gaso- 


line or kerosene engine? Analogies are 
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presented in the steam engine and the 
storage battery, which are preferred as 
power tho ad- 
mittedly less economical than the gas en- 


sources for certain uses, 
gine. 

In close connection herewith some de- 
termination will be desirable in regard to 
what tax-free alcohol would cost to pro- 
duce in this country if distilleries were 
established with especial reference to the 
availability of cheap corn or cheap pota- 


toes. And to the political economist, the 
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This last question is es- 
one which arose first in 


ment depends. 
sentially the 
Europe. 





Locating Dynamo and Motor Faults. 
BY NORMAN G. MEADE. 
Successful “trouble hunting’ in dyna- 
mo-electric machinery requires considera- 
ble skill and a comprehensive knowledge 
of the principles involved in its design, 
and it is the purpose of this article to 
explain briefly some of the defects that 
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Locating i Ground 
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FIG.6 A Home Made 


Galvanometer 


voter, the politician, the legislator and 
the executives of administration, the mo- 
mentous question arises as to whether the 
industrial and agricultural development of 
this country requires more abundant liquid 
fuel than can be obtained from the petrol- 
eum wells, and whether it will be neces- 
sary to foster the production of a com- 
peting fluid in order to limit the further 
soaring of petroleum prices and _ bring 
about a stability of the economical condi- 
tions upon which such industrial develop 


are likely to be found in such machinery, 
and to give a simple and reliable method 
of finding them. For the sake of simpli- 
city, the accompanying diagrams illustrate 
bi-polar machines only, but the elements 
of the design of bi-polar machines are 
equally applicable to the multi-polar type. 

Most troubles in dynamo-electric ma- 
chinery arise within the armature. The 
methods of testing for open circuit, short 
circuit and ground will now be taken up. 


Fig. 1 shows a means of locating a 


October 13, 1904. 


broken lead-wire at a. Clean the 
brushes and commutator, then apply cur- 
rent from some outside source, say a few 
cells of battery or a low-pressure dynamo, 
thru an ammeter, as shown in the diagram. 
Note the current indicated by the am- 
meter, rotate the armature slowly by hand, 
and, if the break is in the lead, the flow 
of current will stop when one brush bears 
on the segment at fault. The brushes 
must not cover more than one segment 
at one time. 

If on rotating the armature once around 
the deflection of the ammeter does not 
indicate a broken lead, then touch the 
terminals of a galvanometer, as in Fig. 2, 
to adjacent bars, working from bar to bar. 
The deflection between any two bars 
should be substantially the same in a per- 
fect armature. If the deflection rises sud- 
denly between two bars, it is indicative 
of high resistance or a break in the coil, 
as at a. 

When 


as 


two adjacent bars are in contact 
as at a, or a coil between two segments 
becomes short-circuited, as shown in Fig. 
3, the bar-to-bar test with galvanometer 
will detect the fault by showing no deflec- 
tion. If there is a short-circuit between 
two coils, the terminals 
should include or straddle three commu 
tator bars. The deflection 
then be twice that indicated between twe 


galvanometer 


normal will 


segments until the co.ls at fault are 
reached, when the deflection will drop 
When this happens, test each coil for 


trouble; and if individually they are all 
right, the difficulty is between the two, as 
shown in Fig. 4 at a. 

A test for ground is given in Fig. 5. 
Place one terminal of the galvanometer 
on the shaft or frame of the machine and 
the other terminal the commutator 
The batteries and instruments used in the 
test must be thoroughly insulated from 
ground. If, under these circumstances, 
there is any deflection of the galvanometer, 
it indicates the presence of ground or con- 
tact between the armature conductors and 
the frame of the machine, as at a. Move 
the terminals about the commutator to the 
point of least deflection, at or near which 
will be found the contact in the coil con- 
nected between two segments showing 
equal deflection, unless it happens to be 
close to one segment, in which case there 
will be a zero deflection. 

Grounds in the field coils can be located 
by.the same method. 

The shunt across the galvanometer, and 
the resistance in series with it, enables 
the operator to make adjustments whereby 


on 


the instrument can be used for both high 
and low resistance tests 

Fig. 6 shows the details of a “home 
made” galvanometer with shunt and re- 
sistance. with 
ears a and a’ bored for screws, is attached 
This block is cut 


An ordinary compass C, 


to a hardwood block B. 
out on the under side, as indicated by the 
dotted lines. A spool of wood S, wound 


with magnet wire to about 20 ohms re- 
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sistance, is placed in the circular recess 
under the compass. Two pieces of wood, 
wound with about 50 ohms each of magnet 
wire, are placed in the rectangular recess 
in the block, which is filled with melted 
paraffine or wax. Mount a three-point 
switch on the block and provide two bind- 
ing posts. The finished instrument will 
appear as at G. The connections of the 
galvanometer are shown at the left of the 
figure. The binding posts are represented 
at b and Db’; ¢ 
tap at its center; d is the resistance coil, 
and f is the galvanometer coil. The three- 
point switch enables the operator to cut 
out one-half of the shunt or the whole of 
the resistance coil. 

A combination testing set, consisting of 
a Wheatstone bridge, 
batteries and a galvanometer, mounted in 
a case, is a convenient instrument; but as 
it is expensive, the ammeter and galvan 
ometer have to be substituted in many 


cases 


is the shunt which has a 


chloride-of-silver 





Electric Drive for Fire Pumps. 

The importance of instantly operative 
fire extinguishing apparatus can scarcely 
be exaggerated. The 
tions are but little flames at the begin- 


largest conflagra- 
ning, and if caught at the critical moment 
The 
proprietors of large establishments gener- 
ally appreciate this and provide pumps 
and lines of hose, and when an alarm is 
given they can often have a fire extin 


they make no record of destruction 


guished before the arrival of any outside 
firemen. 
for such service has always been more or 
less unsatisfactory on account of the 
necessity of always keeping up steam and 
then often having it fail at the critical mo- 
ment. For such service the electric cur- 
rent is the ideal agent, and it is beginning 
to find extensive employment in this spe- 
cial field. 

A recent installation of electric-driven 
pumps for fire service is that in the Mar- 
shall Field department store, Chicago, a 
building occupying an entire city block 
and one of the largest of its class in the 
world. The outfit consists of a Laidlaw- 
Dunn-Gordon duplex underwriter pump 
connected by single reduction gearing to 
a waterproof clectric motor. The pump 
cylinders, 8x12 inches, have a computed 
capacity of 700 gallons per minute at 140 
pounds water pressure. The pump, besides 
its other special features, is claimed to be 
rust proof throughout so that it will not 
get out of ready running condition. The 
motor, furnished by the Chicago Edison 
Company, is shunt wound for 220 revolu- 
tions per minute at 230 volts, and is entire- 
ly enclosed, all the connections being car- 


The employment of-:steam pumps 


ried thru pipes screwed into the frame, so 
that the may be flooded without 
iffecting its action. The fields and arma- 
ture coils are cooled by fans on the arma- 
ture shaft. Reliability and certainty of 
action seem to be assured at all times and 


device 


under all conditions 
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Industrial Education in Germany—VII.* 
BY UNITED STATES DEPUTY CONSUL MEYER, 
CHEMNITZ, GERMANY. 

COM MERCIAL SCHOOLS. 

The commercial schools of Germany are 
of very recent development. Their history 
dates back hardly two decades in the last 
century. Before 
unknown, even in their elementary form. 
Their development was most rapid after 


1880 they were almost 


1890, and it was as late as 1898 before the 
first commercial high estab- 
lished. To-day no branch of industrial 
education is more popular or more highly 


school was 


appreciated by the country. Every govern- 
ment of the empire contributes annually 
to the funds set aside for the administra- 
The value of 
these commercial institutions in the indus- 


tion of commercial schools. 


trial evolution of the empire can hardly 
be overestimated. They have contributed 
phenomenal develop- 
the 


of the em- 


very greatly to the 
ment of 
present commercial 
pire. Two 
schools may be distinguished in Germany 


German commerce and to 
greatness 
great classes of commercial 

the ordinary commercial schools and the 
commercial high schools. The class of or- 
dinary commercial schools can again be 
the 


commercial schools and the higher com- 


divided into two departments lower 
The latter class must not 
the 
the 


mercial schools. 


be confused with commercial high 


schools, which in general system of 


education rank with the higher institu- 
tions of learning, such as the technical 
high schools, agricultural high schools 


and universities 

The most elementary form of commer 
cial education is offered in the commercial 
continuation schools, which in the German 
educational system rank with the general 
continuation and the industrial 
continuation schools which follow directly 
after the common schools. 

Elementary instruction is given in com 


schools 


mercial arithmetic, commercial geography, 
commercial law, commercial correspond 
ence, bookkeeping, modern languages, pen- 
manship, shorthand, typewriting, trans 
portation, history, etc. Not all of these 
branches are taught at every commercial 
Great diversity pre- 
vails in the organization of these schools; 
yet they are carrying forward a wonder 
ful work, elementary tho the instruction 
be, and are fitting large numbers of Ger- 
man youths for successful commercial pur 
They are now found in cities of all 
sizes in all parts of the empire, and fre 


continuation school. 


suits. 


quently have a very large enrollment. 

In 1902 Prussia had 244 commercial con- 
tinuation schools, with a total enrollment 
of 23,037 students. In the same year Ba- 
varia had 20 such schools, Saxony had 47 
schools, with a total attendance of 4,744 
students, Baden had 23 schools, with 2,600 
students, of whom 200 were girls 

In the educational system of Germany 
the commercial high schools rank with the 
higher institutions of learning. They stand 


* Abstract from Consular Reports 
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on the same level as the celebrated tech- 
high agricultural high 
schools, and universities. These institutions 
are of extremely recent development, all 
the last 
At present there are four com- 


nical schools, 


having been established within 
five years, 
mercial high schools in the German Em- 
pire, founded as follows: Leipzig, 1898; 
1898; Aix la Chapelle, 1898, 
A fifth school of this 
1905, 


the plans for it having been accepted by 


Frankfort, 
and Cologne, 1901. 
grade is to be opened in Berlin in 


the commercial organizations interested in 
its foundation and the outlined curriculum 
of studies and regulations having been 
approved by the government. 

Much discussion has been carried on as 
to the necessity or wisdom of these com- 
mercial high schools, and literature on the 
subject has been rapidly accumulating. 
Especially in the early days of the Leipzig 
did the 


Since then the unqualified success 


school opposition to idea wax 


warm 


of the Leipzig school, as well as of its 


three successors, has robbed the arguments 
of the opposition of much of their strength. 
At the time of the agitation for a com- 


mercial high school at Leipzig a distinct 


need was felt for these institutions. The 
social standing of the mercantile classes 
was in need of elevation thru the haven 


of a higher education, while the complex- 


ity and universality of commercial activi- 


ties called for a broader and more thor 


ough intellectual preparation for them. In 


Germany education invests a man with a 


peculiar social prestige, irrespective of his 
personality \ certain social status at 
taches to his formal intellectual attain 
iments, as evidenced by his diplomas. That 
the lack of social recognition and pres- 
tige is a serious handicap to a_ mer- 
chant both in a private and in a _ busi- 
ness capacity requires no elucidation. The 


removal of this handicap was possible only 
thru graduation from some higher institu- 
tion of learning 

The 


high schools, the dissemination of broader 


second mission of the commercial 


and deeper expert knowledge in the com- 
important 
than the foregoing, in view of the mar- 
velous of modern commercial 
activity and the rapidly increasing com- 
plexity of the business relations of those 
engaged in trade. The possession of such 
knowledge has become indispensable to- 
day. Untiring energy and large means 
no longer suffice to hold old markets at a 


mercial world, is even more 


expansion 


profit. 

The need for some higher commercial 
institution was palpable; the rapidly devel- 
oping commercial inerests of the empire 
called for it; and it was to fulfill these 
various missions that, in spite of powerful 
high 


schools of Germany were, one after an 


opposition, the great commercial 
other, called into existence 

The objections have, however, thus far 
been discredited by the uniform success 
of the high 


schools attendance 


four existing commercial 


Not only was the 
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from the 


large beginning, not only is it 
rapidly increasing with each year, but the 
men who have gone out from these schools 
have vindicated the value of the instruction 
given there by making a place for them- 
selves in the mercantile industry of the 
empire. Already some of the schools are 
proudly gathering the records of their 
alumni as splendid monuments to the 
value of the instruction which they offer. 

The celebrated commercial high school of 
Leipzig has the honor of being the pioneer 
in this field, it having been established in 
1898 by the chamber of commerce of that 
city, which assumed full financial respon 
sibility for the institution. 

Certain courses of lectures are given in 
the commercial high-school building, and 
others may be attended at the university 
Thus in the summer semester of 1903 the 
following courses were given at the uni- 
versity as credited work in the commercial 
high school: Eight different courses in po 
litical science and economics—finance, sta 
tistics, money and banking, exchange, so 
ciology in its practical aspect, elements 
of economics, and elements of political sci 
ence; three courses in law—international, 


administrative, and commercial; three 
courses in commercial geography; one 
course in applied chemistry; and _ five 


courses in pedagogy, designed particularly 
for students contemplating entrance into 
the teaching profession. In addition to 
this a long list of courses is recommended 
to students as particularly valuable for 
those who wish to carry extra work. In 
the commercial high-school! building itself 
are taught commercial arithmetic, book 
keeping, and general commercial technolo 
gy. Special courses in stenography and 
typewriting been arranged 
Modern languages are taught by capable 
professors of the university, emphasis be 
ing placed upon English, French, Italian, 
Russian, and Spanish. 

The total attendance during the winter 
semester of 1902-1903 was 519. So large 
was the percentage of foreign students 
that the school practically assumed an in 
ternational character, and offered an un 
excelled education not to a 
kingdom or to an empire, but to the world 
Out of the 519 students 306 were Germans 
and the remaining 213 were foreigners 
The commercial high school of Leipzig 
has made wonderful progress. In 1go1 
the total attendance was 353—228 of them 
Germans and 125 foreigners. 

The commercial high school of Cologne, 
inde- 


have also 


commercial 


founded May 1, 1901, was the first 
pendent institution of its kind to be estab 
lished in Germany. 

The course of instruction occupies two 
years of two semesters each. The curricu- 
lum comprises: Political economy: ele- 
ments of political economy, transportation, 
commercial and politics, social 


problems, organization of the world’s com- 


colonial 


mercial organizations, exchanges, insur 
ance, history of commerce, public finance, 


industrial and agricultural politics, statis- 
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tics, money, and banking. Law: elements 


] 


of public law, commercial law, maritime 


law, law of exchange, law of insurance, 
elements of judicial procedure in Germany 
and foreign countries, laws of bankrupty 
of leading countries, elements of constitu- 
tional law, administrative law, interna- 
tional law, colonial law, industrial law (in- 
cluding patent rights, trade-marks, pattern 
registration, etc., both in Germany and 
foreign countries), general, social and in- 
dustrial legislation. Geography and tech- 
nics: general geography, and 
commodities of trade, colonial industries, 
general commercial geography, physics, 
chemistry, mechanics, general engineering, 


industrial bookkeeping, com 


materials 


sanitation, 
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instruction give there. The table present 


the increase in the enrollment during the 
two years of life of the school: 


Semester. 
Class of Students. 


First Second |Third | Fourth 


ROSUIAE .cccceccccss 68 119 146 108 
Seminary .......... 18 17 7 ® 
ree 44 46 52 60 
Hearers (irregular) 633 645 545 1,271 
les waters <ewe 763 827 | 760 1,537 
ATTENDANCE AT THE COLOGNE COMMERCIAI 
HIGH SCHOOL. 


There is no doubt in the writer’s mind 
that the German commercial high schools, 
or commercial universities, are far supe 























FIG. I. BULLARD 30-INCH VERTICAL BORING MILL WITH TOOLS FOR MACHINING GEA 
BLANKS. 
mercial arithmetic, correspondence, and rior to similar schools now being orga- 


office work. Languages: English, French, 
Spanish, Italian, Russian, Danish, Norwe- 
gian, Dutch, and German (for foreigners). 
General culture: German history, foreign 
history, history of art, history of litera- 
ture, and philosophy. 

The rapid and continuous increase in 
attendance at the Cologne school 


both a need for and an appreciation of the 


shows 


nized in the United States in the infusion 
of a strong current of practical instruction 
delivered by men actively engaged in com- 
mercial purs uts and bristling with infor- 
mation and pointers freshly gathered in a 
wide and varied experience out in the 
industrial storms and calms that hold sway 
where men battle with one another for the 
survival of the fittest 
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Machining Gear Blanks on a 30-Inch Vertical 
Boring Mill. 

The half-tone, Fig. 1, shows a 30-inch 
boring and turning mill with turret head, 
equipped with a full of adjustable 
tools for finishing, with but two settings, 
gear blanks ranging in diameter from 4 
to 24 inches, should prove of interest. The 
various operations and tool holders there- 
tor are designated alphabetically, and the 
tools are numbered according to the suc- 
cessive operations performed. 

The blank is secured by finger jaws 
gripping inside of the rim. It is readily 
brought true by the combination chuck in 
the table, and is brought level with the 
table by the parallel blocks on which it 
rests. Tool holder A, carrying the four- 
lip drill 1, the outside turning tool 2 and 
the facing tools 3 and 4 for the rim and 
hub, completely roughs one side of the 
blank while the hole is being rough bored. 
Tool B—a single-point boring tool—is 


if | . ©: 


set 


| 


2-+> 
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ished by the corresponding tools in holder 
D, the round corner being formed as be- 
fore. The method of holding the blank 
from the inner surface of the rim insures 
uniform thickness of the rim when finished 
and, by the use of the guide plug in the 
finishing tool D, the outside diameter is 
not only turned absolutely true to size but 
runs on centers within 0.000§ inch. 

The tools used in the holders number 
twelve, and all operations are completed 
without moving the turret slide from its 
central position on the rail, thereby saving 
all time usually required to set tools and 
caliper for diameters. Most of the tools 
employed are of the ordinary form and 
can be used on other boring-mill work. 

The construction of the tool-holders is 
shown in the line engraving, Fig. 2, the 
body E being a steel casting finished prac- 
tically all over and fitted with adjustable 

















Opportunities of the Engineer Graduate 
In the following will be found s 
the more striking and suggestive portions 


of the presidential address before the So 


ciety for the Promotion of Engineering 
Education at its annual meeting at St 
Louis, September, 1904, by Frank Allen, 


Railroad Engineering at the 
Institute of 


Professor of 
Massachusetts Technology : 
As to the character of the demand for 
graduates in engineering, it can be as 
sumed without question that in the future 
as in the recent past, for positions direct 
ly in engineering, the graduate of the en 
gineering college will in general be de 
manded, and that even more than in the 
the the 
prizes in the engineering field, will mainly 
It will, no 
the “graduate of the 


past positions of prominence, 


go to the school-trained men 
doubt, be true that 


axe-handle,” the self-trained man, will al 











holders F carrying the rim machining ways occasionally reach the top, but more 
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next run. thru the bore at a racing cut, to 
insure concentricity, leaving just enough 
metal to be cleaned up by the special uni- 
versal joint reamer C to finish the bore 
absolutely true and to size. 

Tool holder D is of the same design as 
A, hut carries a standard size guide plug 1, 
which, in entering the bore, insures con- 
centricity of diameters and also adds to 
the stability of the tool. Tool 2 finish- 
turns the outside diameter of the blank to 
size and has completed its operation before 
finish-facing tools 3 and 4 are brought into 
action on the rim and hub, The corners 
of the rim and hub are rounded off by 
tools 5 and 6. 

In the second setting a stud (the diam- 
eter of the bore of the blank) is fitted into 
the center of the hole in the table and a 
driving stud set in the T-slot of a chuck 
jaw. A blank is then dropped over it and 
tool holder 4, minus tools 1 and 2, roughs 
the faces of rim and hub, which are fin- 


for a tool which operates on the gear hub 
At the center is a Morse No. 4 taper hole 
for receiving the shank of a drill or other 
tool : 
forming a 
for 

All gears of the above sizes are finished 
in this wey at the shops of the Bullard 
Machine Tool Company, Bridgeport, 
Conn., and it is stated that a saving of 
from 50 to 75 per cent. is made over the 
more common method of separate chuck 


along each arm is a shallow groove 
seat for the clamping screws 


the adjustable tool carriers. 


ing and turning on arbors 





A right of way for a power-transmission 
line has been acquired by the Toronto and 
Niagara Power Company between Niagara 
Falls and Toronto, Ontario. The distance 
between these two points is 86 miles, and 
when the current of Niagara is transmit 
ted to Toronto, it will be the greatest dis 
tance yet covered by a Niagara transmis- 
sion line. 











} 


that he reache it only by somewhere 
somehow, laying hold of those essential 
principles which torm a part of the 

ing in our best engineering college Phi 


school-trained men will set the pace, n 


in all cases to the end, yet, thru the great 
er portion of the race An untrain 

man will have little place in engineering 
Recently the demand for engineering 
graduates has been sufficient to absorb the 
whole output from the colleges of eng 

neering 

In an increasing degree it h bee 

found advantageous and desirable to s 

cure superintendents, managers, presi 
dents of railroads and other semi-engi 
neering enterprises by promotions from 
among the school-trained engineers. The 
policy of that splendid railroad systen 
the Pennsylvania, has long since been 
established; the civil engineer engaged 
upon maintenance of way finds himself 
directly in line of the office of division 


office 


even of president 


superintendent, to whom in turn the 
of general manager or 
in line and an evident possibility 

New fields for men trained as engineers 
are daily 


opening looking backward for 


thirty-five years, it appears to be true that 


the opportunity for employment for the 
large numbers graduated now 1s definitely 
better than for the limited number of 
graduates at that early tims It is my 


judgment that the demand for engineers 
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that comes from the development of engi- 
neering enterprises is due in very con- 
siderable part to the fact that there has 
been available, in increasing quantities, a 
supply of competent engineers, and this in 
turn to the fact that in this country the 
opportunities for engineering education 
have been more gencral and its quality 
better than in the earlier days. In inves- 
tigating any question of demand and sup- 
ply, it should be understood that not only 
does a supply generally follow a clear de- 
mand, but it is also true that an adequate 
supply of a good article certainly stimu- 
lates and often even creates a demand. 

In addition to the general principle just 
set forth, it is further true that in many 
instances individuals have largely or en- 
tirely created their own opportunities, and 
have often incidentally enlarged the gen- 
eral field of engineering opportunity and 
employment, so that the increased general 
demand has in many instances been due 
specially to the superior quality of the 
supply, as shown by some individual en- 
gineer. The city engineer of a small city 
in Massachusetts failed reap- 
pointment when a change of administra- 


to secure 


tion was made. He had given careful 
study to road construction, which was 
then receiving much attention, and, at 


some apparent sacrifice at first, he con- 
to give special attention to this 
attained 


tinued 
class of 
acknowledged prominence. 
was important in securing the appoint- 
ment of the Massachusetts Highway Com- 
mission (of which he has always been the 
now chair- 
about 


in which he 
His influence 


work, 


most active member, and is 

man), which has constructed 575 
miles of State highways, with an expen- 
diture by the commission of more than 
$4,500,000, besides aiding largely in the 
impetus given to highway construction the 
country cver. The engineer largely creat- 
ed his own opportunity, the supply created 
the demand in his own case. 

Two of the most important engineering 
projects in Massachusetts, the Metropoli- 
tan water supply and the Charles River 
basin, are the results of careful work and 
able reports by an engineer who was 
recognized as an able investigator, but 
who appeared to be shelved from active 
construction in his position of chief engi- 
neer of the State Board of Health. 

The field chosen by the individual for 
his opportunity is not always pure engi- 
neering. While the demand for engineer- 
ing and the demand from engineering en- 
terprises, the demand for engineering 
education, is strongly on the increase, yet 
the day of trouble is before us, the day of 
financial crisis, when enterprises languish, 
when the demand falls sharply off and the 
supply continues, altho in diminished 
numbers. Then will come the time when 
the practising engineer and the engineer- 
ing graduate will find a necessity, not now 
existing largely, to make for himself his 
opportunity, which will lie outside the 
established lines of engineering: when he 
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must accept not what he would, but what 
may be offered, and the engineering grad- 
uate will be forced into general business, 
into manufacturing. It seems reasonable 
that his greatest usefulness will first be 
found with dealers in engineering or me- 
chanical supplies, or in manufacturing 
where engineering skill 
amiss; already the demand in these di- 
rections has become a reality rather than 


can never be 


a possibility. 

For the purposes of general business of 
various classes, if more than the high 
school course is to be attempted, what is 
there better for preparation than what a 
young man receives in our engineering 
colleges, as the courses are now arranged? 
An old saying has it that man admires 
woman for her beauty; woman admires 
man for his strength. In view of this 
saying, which has a large kernel of truth 
in it, the education needed for general 
business is one which shall give strength 
rather than beauty; the education which 
shall give intellectual vigor rather than 
mere finish; the education which shall 
early secure habits of industry, applica- 
tion and definiteness of knowledge rather 
than that habit of ease and comfort which 
seems almost essential to what we natur- 
ally think of when the word culture is 
used. 

While there are always endless contro- 
versies in the educational field as to sub- 
jects and methods, there is recently much 
unanimity of feeling among our foremost 
educators that education should have as 
its object ‘“‘training for power,” as the ex- 
pression is. Nothing in education is more 
important than that the student should be 
forced to think. The man who has ex- 
perienced religion in a twinkling has no 
more surely caught a glimpse of a new 
world and a new life than the dull stu- 
dent who finally exclaimed to me, his 
tutor in a mathematical subject: “I see, 
you want me to use my good sense, and 
not my memory.” He had seen the light; 
he was a dull student no longer, nor was 
I longer his tutor. 

Not only do the studies in the engi- 
neering course tend strongly to secure 
from the student whatever advantages fol- 
low from thorough and interested appli- 
cation to work, but it seems also to be 
the fact that these studies, or many of 
them, are of the sort to supply the qual- 
ity of training which a man needs in busi- 
ness life. The study of mathematics in 
lines advanced beyond the high school 
scope must certainly be of value to the 
man who desires to have a grasp in mat- 
ters of accounting and finance. The study 
of science trains him to observe facts and 
phenomena and to draw correct inferences 
and conclusions from facts. The 
basis of scierice is not guesswork, but ob- 
served facts; procedure, also, 
should be founded on a knowledge of un- 
derlying facts, and the successful business 
man should be he who successfully inter- 
prets these facts. The student of science 


such 


business 
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interprets his facts in the light of law, 
the laws of nature; the business man must 
carry on his work in the light of law, the 
laws of nature, of economic law and of 
business and legal restrictions. The en 
gineering training is strongly analytical in 
its charact:r; the graduate has learned to 
separate a problem into its elements, and 
to the controlling one he gives his imme 
diate and special attention. In my mind, 
the successful analyst is more likely than 
others to have some synthetical power 
The man whose analytical habits are well 
established is more likely than others to 
have some ability in organization. In 
modern business, where consolidations are 
almost the rule, the prime requirement is 
successful organization. The trusts, many 
of them, have failed of adequate success, 
often because the heads have been, in the 
nature of things, selected from the selling 
agents, the earlier salesmen, whose train- 
ing has been other than in the direction of 
organization, whose knowledge of nat- 
ure’s law as applied to manufacture has 
been practically nil. In this connection, 
it is interesting to know that the first 
great of railroad the first 
commissioner of the trunk line pool, still 
rated by traffic men as greater than any 
of his successors, Albert Fink, first 
known as an able civil engineer, a bridge 
engineer, the originator of the Fink truss. 
In all large enterprises the difficulty is to 


master rates, 


was 


secure at once efficiency of organization. 
It was recently noted as a rare occurrence 
that the superintendent of motive power 
of a large system of railroads had organ- 
ized his work so that on his return from 
a two weeks’ trip there had accumulated 
three letters only which required his per- 
sonal attention. 

To my mind it is also true that the in- 
formation acquired in the engineering 
course is likely to prove of value to the 
business man, altho we all understand that 
this is not the important feature of the 
education. A knowledge of chemistry, of 
physics, of the properties and laws which 
determine the behavior of materials, a 
proper understanding of the nature and 
laws applying to the use of steam, elec- 
tricity and water-wheels, or, in other 
words, an understanding of power and 
its use; these at least constitute a resource 
fer understanding and handling things 
material and mechanical, which ought to 
be of value to any business man. 

But beyond, all this is the moral train- 
ing, the training in character, which is a 
natural result of an intimate acquaintance 
with science, of close contact with scien- 
tific methods and reasoning. The study 
of science is, it must be, the search for 
truth, and it must from usage cultivate a 
love for truth. That the scientific attitude 
of mind is of supreme importance as an 
element of character building seems to me 
on principle to admit of no doubt. As a 
matter of observation, I know of no class 
of men whom TI believe to he less subject 
to business corruption than the civil engi- 
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neers who have come more especially un- 
der my notice, and I do not doubt that 
the eiectrical 
and miuing engieers are men of equally 
ihe influence of training 


schoo.-.raied mechanical, 
high ciuaracter. 
in mathematics and science 1s also calcu 
lated, it seems to me, to develop another 
The stu 
mathematics that correct 


impoitant element ot character. 
dent learns in 
procedure will secure correct results; in 
and proper 
secure correct re- 


science observation 
reasoning again will 
sults. A clear appreciation of these truths 
naturally leads to the establishment of 
that quality of character which we call 
courage. An engineer, unless he is trained 
so as to have acquired something of cour- 


correct 


age, is comparatively valueless. 

There are many fingers pointing to the 
value of a training in science as the one 
thing needful to make the man who shall 
rise above his fellows. Following this 
idea, it is an interesting coincidence, if it 
be no more than this, that President Eliot, 
of Harvard, was, before the 
presidency, for a number of years an ex- 
mathematics and 
President 


assuming 


teacher of 
chemistry. The 
Hadley, of Yale, was established as a lec- 


perienced 
reputation of 


turer upon railroad transportation, and as 
the staff of the 


and his first lectures on 


a member of editorial 
Railroad Gasette, 
the subject were delivered at a prominent 
engineering college. President Van Hise, 
the recently elected president of the Uni- 
versity of Wisconsin, is a geologist and 
took the engineering course at Wisconsin 
President 


a chemist; 


Remsen, of Johns Hopkins, is 
Jordan, of Leland 
biologist; President 


h Ids, 


President 
Stanford, Jr., a 
among 


Schurman, of Cornell, 


others, the degree of « science 


l 

from the University of Edinburgh 
In my judgment, not only is it true that 
graduates of engineering courses will find 
it necessary to enter into the field of gen 
eral business, but I believe that their suc 
cess will be sufficient, so that this neces 
sity will be most fortunate for the cause 
of what we are all interested in as engi 
neering education. With the increased 
activity which will follow, broader fields 
will there open out, and other important 
outlets for our graduates will be recog 
nized and accepted. 


With 


world of 


the growing importance in the 
matters engineering and 
chanical, there must also be a demand, 
constantly increasing, for journalistic 
work, not only for technical periodicals, 
but for newspapers and general publica- 
tions. Not only on the side of an appre- 
ciation of the technical of engineering ap- 
plication of many matters of interest to 
the public, but also upon the literary side, 
there is no reason why engineering grad- 
uates should be at a disadvantage. If the 
engineering training tends to clear think 


me 


ing, as we believe it does, it ought also to 
tend to clear writing. A clear view of 
an idea to be expressed is the first requis- 
The engineering 


ite to clear expression. 
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training tends strongly to secure not only 
clearness, but, it seems to me, simplicity of 
style, and if these be secured little else 
need be desired. 

It must be clearly realized by educators, 
it must be convincingly explained to prac- 
titioners, that 
not intended and cannot be expected to 


the engineering college is 


bring to its graduates a knowledge of or 
even an acquaintance with many subjects 
most essential to the success of an engi- 
neer. The problem is rather to utilize a 
limited period (at present four years) in 
training the student, in developing his 
capacity for understanding matters of en- 
gineering, so that as opportunity offers 
he may develop into the successful engi- 
neer. On one side is the clamor for at- 
tention to culture, on the other for infor- 
mation sorts, often 
with little or no training value. Most of 
what we regard as culture must depend 


courses of various 


upon environment and habit and must be 
acquired outside the college walls, in the 
Very little of 
little more than a taste of it, 


home, the club, the church. 
real culture, 
can be acquired directly from the work 


of instruction in the small fraction of 


time properly available from any college 


course, academic or engineering. Little 


in the way of experience or information 


can be securely acquired in an engineer- 


ing course, and little should be attempted 
The engineer as employer, the manufac- 
turer as employer, must come to realize 


that upon him rests the necessity of pro- 


viding his promising employees the op 
portunity to learn business methods, to 
acquire engineering experience Phe 


graduate must understand that the col- 
lege has not educated him, but has pro 
vided a foundation firm and strong upon 
which he may educate himself so as t 
become a competent engineer and a cul 
tured gentleman. The problem for thi 
engineering teacher, for the engineering 
college, is no more, no less than to pro- 
vide this foundation, which must have 
breadth, but also depth and solid fiber 


The 


depends 


success of engineering 
the steadfast 
attitude as to the 


throughout. 
education upon 
maintenance of this 
function of the engineering college, as its 
part in the making of the man and the 


engineer. 





The Great Western Stove Company, of 
Kan., has down its 
weeks in that its 


Leavenworth, closed 


works for two order 
men may have an opportunity to visit the 
World’s Fair at St. Louis. After paying 
the men off in full the firm each 


present of twenty-five dollars to 


made 
man 
ward defraying his expenses to the fair 





Each native of the Igorrote Village on 
the Philippine Reservation at the World's 
Fair has been presented with a wheel by 
the Columbia Bicycle Company and is now 
busily learning to ride. The best rider 
will be entered in the next bicycle meet in 
the Stadium 
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Letters From Practical Men. 


That Jack-in-the-Box Speed-Changing Device. 


Editor American Machinist: 


With the device shown by Mr. De 
Leeuw in Fig. 2, at page 1189, and repro 
duced here as Fig. 1, if D is held rigid, 


then the pull applied at C will be doubled 
at A and the speed of A will be half that 
of C. Whether E be stationary, or given 
motion in cither direction, the pounds pull 
on A will not be increased or diminished, 
and herein lies the apparent paradoxical 
result, that 
mechanical device “power times speed 


since we all know with any 


power times speed.” 
G and H are levers, the teeth meshing 


with C being the points of application of 
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THAT JACK-IN-THE-BOX SPEED-CHANGING 
DEVICE 


power, the teeth of D the fulcrums, while 


at trunnions F is the weight to be moved 


With 


that applicd at C, but 


D fixed the resultant pull is double 
with D moving tn 
lf the 


opposite to ¢ say at hal 


lowing the fulcrum 


direction 


speed, we are simply a 
to be pushed backward by the lever, and 
since the speed of F %(C D) we 


have F moving at one-quarter the speed of 
lieving the parts C, F or D of 
With this de- 
vice, no higher power can be transmitted 
than with D fixed and the greatest power 
> which the belt is capable of 


C without re 


a single pound of pressure. 


applied at 
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transmitting. Take the example of a plain 
lever, as in Fig. 1. If 200 pounds moves 
P thru a distance of 4 feet, a load of 400 
pounds placed at W midway between F 
and P will be moved thru 2 feet. If, how- 
ever, the fulcrum F is allowed to move 
back 2 feet during the time in which P is 
moving forward 4 feet, as in Fig. 3, then 
W has from starting point 
4—2 

2 
that the weight could be four times the 
power, simply because it moves one-fourth 
as far as the power? An important item 
of subtraction must be neglected in order 
to arrive at such a conclusion, and hence 
it would appear that Mr. De Leeuw has 
largely overestimated the pulling power of 
his lathe. Instead of a 16-inch pulley de- 
veloping a pull of 7,640 pounds on 30 
inches diameter, he has in reality }§ X 50 

345 & 2 = 186%4 pounds (theoretical) 
pull, allowing 50 pounds per inch of belt 


advanced 


1 foot. But will anybody claim 





width Geo. W. Hart 
Cam Milling Tools. 
Editor American Machinist: 


The enclosed sketches and description 
of tools for milling gasoline engine inlet 
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drel are made a nice fit. Fig. 4 is the 
formed cutter, made to the shape of the 
cam and can be ground without changing 
its form. 

The rig is set up for milling as follows: 
The locating center is put in place, and a 
'4-inch parallel piece about 12 inches long 
is placed in the slot at right angles to the 
table, and with a surface gage is set till 
both ends of the parallel are the same 
hight from the table. The next thing is 
to set the mandrel central with the mill- 
ing cutter. This is done with the aid of 
a round gage whose diameter is 0.002 
inch less than the round part of the cam 
(1%4” — .002”). This is put on the man- 
drel and the latter placed between centers. 
By using a piece of tissue paper as a feel- 
er between the gage and the cutter, the 
mandrel can be brought exactly central 
with the cutter. 

Fig. 5 shows the mandrel ready for busi- 
ness. As can be readily seen, only half 
of the cam is milled at a time; for the 
second cut the mandrel is reversed end 
for end, the flats at the ends of the man- 
drel locating it. It is important that the 
tools should be accurately made and set 
right, otherwise the junction of the two 
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Let us see how we would use this handy 
tool. The chief comes to your board and 
tells you to go to the machine shop and 
make sketches of several castings. You 
pick up your sketching device and start 
for the shop, full of joy because you have 
such a handy tool. 

The first thing to do is measure a cast- 
ing and thus determine the scale to which 
you will make the sketch. This done, 
you locate all your center lines by meas- 
urements taken from the casting. From 
these center lines you must fill in the out- 
line, it, too, being measured from the 
casting. After this the dimensions must 
also be placed. 

By the time you have sketched the first 
casting, the chief will send out to see if 
you have met an accident; before 
you have finished the last one, the chief 
himself will come out and give you a 
written order for your money. Now, it 
might not end so badly as that, but I 
think that one trial of this device would 
be enough for any hard-working, self- 
respecting draftsman. 

Why is it necessary to use a square of 
any kind to make a preliminary sketch, 
either in the shop or drawing room? Ask 


with 
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cams may be of some interest to your 
readers. Fig. 1 is a drop-forged cam. It 
is first bored, faced and the keyway 


broached, and is then ready for milling. 
Fig. 2 is the milling mandrel, made to fit 
the hole in the cam and provided with 
two Woodruff keys to locate the work. 
The two ends of the mandrel are milled 
flat at right angles to the keys. Fig. 3 is 
the locating center, made to fit the divid- 
ing head spindle. It is first bored to re- 
ceive a center, and then a '%-inch slot is 
milled, into which both ends of the man 


FIG. 5 
CAM MILLING TOOLS. 


cuts will be uneven. The milling of this 
job (including the setting) was done by 
an apprentice boy, and was entirely satis 
factory, both as regards quality and quan 


tity of work produced. L. Myers 





That Sketching Device. 
Editor American Machinist: 

In the article, ‘A Sketching Device,” at 
page 1272, I recognize an old friend in a 
new guise, nothing similar to which has 
appeared in the technical papers for some 
time 
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a good man to go into the shop and meas 
ure up a machine, or part; you won't see 
him take a fancy sketching device, but he 
will grab any old sketch pad or note book 
a rule and probably a pair of calipers 
That man will return in a short time with 
a fully dimensioned sketch. This sketch 
will not be a work of art; the straight 
lines will be wavy, and the curved lines 
may be rather doubtful, with no preten 
sions to scale, but still this answers as a 
preliminary to a general or detail draw 
ing much better 


Freehand sketching is 
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training for the eye and hand than me- 
chanical work, and the least virtue 
lies in the fact that it can be done in less 
than one-fourth the time required by the 
handy sketching device route. 


not 





A Facing Cutter. 


Editor American Machinist: 

I am sending you a sketch of a tool for 
facing up working surfaces for nuts, bolt 
heads, etc., on work that has not to be 
machined all over. The cutter a is held 
fast in the bar b by the nurled nut c with 
The 


bush e is of hardened steel, with a slot in 


a steel washer d between, as shown. 
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FACING CUTTER 


that fits over the pin f which keeps it 
in place on the bar. 
good range of work, with a number of dif- 
ferent sizes of bushes, and the latter are 
easily changed to suit different holes 

Newport, England. J. WHEELER 


One bar will cover a 





School Drawings. 
Editor American Machinist: 

At page 1237 C. H. Norton 
drawing reproduced from work done in an 
The drawing 
is such that no shop man would ever at- 
tempt to work from it. Mr. Norton asks 
if there is not some this 
gulf between our schools and our practical 
engineering establishments can be bridged 

There certainly is a way in which it can 
be done and in some few places it is being 
done 
herewith is a 


shows a 


evening school in Boston. 


way in which 


The surface gage drawing enclosed 
gag g 

fair sample of the work 

required of the students in a certain Chica 
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go school. Drawings are made here for 
actual use in the shops, and the students 
this. taught to do the 
work carefully and well with this fact in 


a large number of surface 


know They are 


view. Quite 
gages have been made from this drawing 
The worm and worm-wheel for tilting the 
spindle are made by the method explained 
in the AMERICAN Macuinist, Vol. 26, 
page 1335. 
The trouble 
fact that 
regents, school superintendents and college 


with many schools lies in 


the school boards, boards of 
presidents, as well as others in authority, 
know little of things mechanical. They 
the of ancient 
languages or mathematics they 
thru the themselves, but 


they are apt to belittle a mechanical educa 


know value of a teacher 
because 
have been mill 
tion; and, as expenses must be kept down 
in some way, the shop men are frequently 
paid very low salaries and, of course, no 
competent man will accept such a position 
The way to bridge the gulf is to get one 
or more educated practical mechanics on 
each controlling board and let these men 
that 
ployed and that they are offered sufficient 
take up 
It would 


be of great assistance to both teachers and 


see to it competent teachers are em- 


compensation to induce them to 


this very important line of work 


pupils if the best technical journals were 


taken and kept on file where they would 


be easily accessible for reference at all 
times. 

This particular school was founded 
largely thru the efforts of a well-to-do 
manufacturer who for many years has 


taken great interest im it, and the results 
speak for themselves the 
school are holding responsible positions in 


Graduates of 

many lines of mechanical work. Some of 

them are in business on their own account 
Wi pert S. Drew 

University High School, Chicago. 

[The 
respondent is a practical working drawing 
do 
credit to the drafting room of any manu 


Ed. ] 


drawing submitted by our cor 


in all respects, and one which would 


facturing establishment 





A Small Milling Fixture. 


Editor American Machinist: 


Fig. 1 shows a piece of work of which 
They were 
The limit of 


the 


we had a thousand to make 


to be made from gray iron 


error, except in the case of outside 


diameter, which was not 


0.002 inch, and the top 


important, was 


must run true with 


the hole The drilling, reaming and 
squaring up were ordinary turret lathe 
operations, but milling the top was an 
operation a little out of the ordinary 


Fig. 2 shows the milling fixture. It was 
made from tool steel throughout. The 
nut was hardened all over, but the base 


was hardened only on the taper end. After 


being hardened the nut was screwed on 


and ground on the end so as to be true 
the 


fitted to the 


with taper, which was ground next 


and taper hole in the work 


1371 


so that the piece would drive down 3-32 
the nut latter was 
A hole 
was tapped in the table of the milling ma 
A made a tight fit in 
in the hole in the 


inch to when the 


screwed down tight to the base 


chine, and the screw 
base but a loose fit 
table, so that 


would not 


the 


any inaccuracy in the hole 


prevent the fixture from rest 


ing squarely on the table when screwed 
down tight. This fixture proved very 
rigid, in fact it could stand more of a 


cut than the machine was capable of pull 














ing. There was 1-16 inch of stock to 
come off, and this was removed with one 
cut without a chatter mark \fter the 
f 
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FIG. 2. A SMALL MILLING FIXTURE 


machine was rigged up there was no 


chance for any variation in the pieces in 
the 
having a 


side of limit. We were handicapped 


heavy 


by not milling machine 


enough, so didn’t make records on 
this job 
the chief beauty of the fixture, the oper 
on with the nut 
the base, milling 
half turn 


the 


any 


he simplicity of operation 1 


ator driving a_ piece 


screwed down tight to 


it, and then giving the nut a 


this being sufficient to loosen piece 


and allow it to be removed with the hand 


With a small boy running the machine 
the cost of milling wa ery low 
PauL WESLEY 
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A Grinder’s Troubles. 
Editor American Machinist: 

In reading over the remarks at 
1243 about 
what the editor says in regard to them, I 
for us all to wait 


page 
“Grinder’s Troubles,’ and also 
think it would be well 
until Mr. Henry has made the test of his 
machine and given us a diagram showing 
its condition. 

If this test is carefully and intelligently 
made we can then enter into a discussion 
Until that time further 
seems to me very far from the mark. 

C. H. Norton 


any discussion 





A Draftsman’s Reversible Triangle. 
Editor American Machinist: 

Enclosed please find a sketch of a rever- 
sible triangle which I have been using 
for a short time and find it to be superior 
to any other. 
made of No. 14 gage 
finished to dimensions and polished, a %- 


A is sheet steel 
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Nearly every machine-shop foreman (of 
course I mean the real thing, not a figure- 
head) has worked in other shops and on 
different classes of work. Many a fore- 
man has had charge of other shops, so 
what he 
point or a vacancy (machinists will some- 
puts it, 
remember 


more natural when sees a weak 


times quit, or, as ‘“Steelwork”’ 
“discharge the firm’’) than to 
that Bill, who worked for or with him in 


S——, was hard to beat on this class of 
work? He knows what wages Bill is get- 
ting at S—— and that he can pay enough 


more to induce him to make the change. 
My way in this case would certainly not 
be to sit quietly down and wait for Bill 
to ask me for a job, nor to take the next 
man that came along and try to break him 
in. I should either write to Bill 
and tell him exactly what inducements I 
If that come to 
have three 
I would have improved 


see or 
could offer. him to 
me, I would 

things at least: 


got 


accomplished 
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competitor, it is strategy and shows good 
business ability. 

In this locality (a little out of the manu 
facturing districts) the work is mostly re 
pairing, and when my firm undertook the 
manufacture of a product including many 
small duplicate parts, it was impossible to 
use much local talent. We had up-to-date 
machinery and had to have some up-to 
date men 

I had to steal men or to advertise, and 
I did both. I had only fair success thru 
the advertisements. The cause of this I 
attribute to the idea which I know exists 
among mechanics generally that no really 
good job goes begging for men thru the 
papers. They think “there’s a nigger in 
the wood pile” as soon as they see such 
an advertisement. 

This idea, I consider, is entirely wrong. 
I know of a great many good firms adver 
tising in both local and trade papers that 


really have very good jobs to offer. In 
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inch stud being fastened as shown. B is 


made of No. 8 gage sheet steel finished 


to dimensions and polished. C is a thumb- 
screw 

The assembly in the center of the sheet 
shows the parts connected and ready for 
use. A can be turned to any angle and be 
held firm by the thumb-screw. 

In the lower right-hand corner, A is 
shown used directly against the T-square. 
It takes the place of 15-, 2214, 30-, 45- and 
60-degree triangles. 

ArtHur W. MCALPINE. 





Stealing Men—‘‘Help Wanted"’ Advertisements 
—A Foreman’s View. 
Editor American Machinist: 
I read interest ‘“Steelwork’s”’ let- 
ter. at page 1210, on “Stealing Men,” etc. 


with 


I have several times been guilty of this 
crime (?) myself, and my conscience is as 
clear now as it was before. As foreman 
of a machine shop, it is certainly up to 
me to get the best possible results for the 
amount of money expended. This cannot 
be accomplished short-handed or with in- 


ferior help. 





REVERSIBLE 


Bill’s condition, given my firm better ser- 
vice, and got rid of one more night sweat 
Very likely, too, I would have 
Bill had 
been with as he was a valuable man there, 
not taken the 


for myself. 
incurred the ill-will of the firm 
otherwise I should have 
trouble to get him. 

On one occasion, a few years ago, the 
firm I had from (I had 
been in their for some 
tim?) sent me word by one of the stolen 
that they 
I am still waiting for the remembrance. 


stolen two men 


employ myself 
“would remember me for that.” 


I am inclined to think the words “stolen” 
and “thief” depend a great deal on 
ox is gored.”’ If a man is taken from me, 
he is stolen and it is an underhand trick; 
if I induce a man whom I need to leave a 


““whose 
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Scene 


TRIANGLE. 





fact, it has been my experience that such 
firms are the rule rather than the excep- 
tion. It is the exception, however, that 
gives the idea that all advertisements are 
Ill news travels fast, and the firm 


snares. 
that tries this confidence game often is 
soon known to the trade all over the 


country. 
You will hear, wherever machinists con- 


gregate, the story of someone who has 
been bitten by a fake advertisement 
What you do not hear is of the hun- 


dreds of good positions secured thru an- 
swering advertisements. As the 
better positions are secured thru trade pa- 
pers, as the firm which wants extra help 
for only a short time generally advertises 
in local or nearby papers. KIOWA. 


a rule, 
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A Home-Made Portable Bench. 
Editor American Machinist: 
The cut shows a portable shop bench 
It 


In 


used for pipe cutting, vise work, etc. 
of 1I-inch pipe and fittings. 
its skeleton form it can be used to hang 
tongs and such things on, as a rack to 


made 


1S 


stand things in and for similar purposes. 
If to be used constantly in one place it can 





D 


be fastened down by straps fitting over the single depth 





AMERICAN 


MACHINIST 1373 


certain amount of stock as it passes thru A Simple Method of Proving a Multiplication. 
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HOME-MADE P 


lowe r crossbar fF, or flanges can be 
screwed on the feet \nother crossbat 

can be put at the other e1d, and boards 
may be laid on for a shelf. Pipes may be 
screwed into the tees at the corners and 
reaching to the ceiling near enough to be 
wedged down in that way, and then n 


other fastening is required. Long threads 


or right and left fittings are used when 
necessary for assembling. Braces G cai 
be used, the fork catching in the angle of 


the fitting and the pointed end _ sticking 
Bolt holes 1, 2, 3, 4 


drilled in pipe B, matching holes 


into the floor are 


in plates 


C, 1%x% inch, and in the planks D. The 
planks are laid over the pipes, and the 
plates are laid upon them, and the bolts, 
say stove bolts, fasten all securely. The 


pipe vise is then fastened on the planks at 


Ada 





A Threading Tool for the Turret. 
Editor American Machinist: 
The sketches illustrate a threading tool 
that I have made and used in a turret with 


good success in large holes. Fig. 1 shows 


the holder with two sets of centers, and 
shows also the method of holding the 
thread chaser. One pair of centers was 


used to turn the holder and the other to 


turn and thread the chasers, and at the 
Same time give the teeth clearance. The 
distance between these centers is 5-16 inch, 
and they are at right angles to the slot 
for the chaser. To sharpen, it is only 
necessary to grind the chaser on its face, 
as in Fig. 2, which shows a chaser after 
repeated grindings. Fig. 3 is a new chaser, 
the thread being cut tapering. As the 


thread is started by engaging the lead 


screw in its nut and by bringing the turret 
stop 
gage, each tooth on the chaser removes a 


on the cross-slide against a for a 









































the hole to be threaded This amount Editor American Machinist 
varies with the pitch and the number of Whenever I want to find out if I have 
teeth on the chaser. The chaser shown is multipiied two numbers correctly I use 
& pitch and contains 8 cutting teeth tapered tl Is simf{ le n eth d to prove it 
I 
from the first tooth, which projects 0.0135 . 
. - - * xXxample | 
inch from the bottom of the thread, each ; 
P 
succeeding tooth projecting the same 4 x h- +4 
; , 22 j 2+4=>6 
amount beyond the preceding one. As the 
x6 gpehage’. “pag ng cg Rage 134.95 X 3.1416 
of thread of this pitch is 
$0970 
Y —_— OTS 13495 
- Af G 53950 
13495 
~ 40485 
= 
423 955920 {2 1+ 2286 
ee 
6 2 = Is 
Dp 
a 1s 21 9 
75 xX IS75 
9375 
13125 
I 5625 
03125 Is 1489 
ne ae \d 
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FIG 
FIG, 2 ) tmerican Mach 
A THREADING TOOL FOR THE TURRET 
0.108 inch, when the last tooth passes thru ure add th g I there nly one 
the hole, it leaves a full thread cut to size. left. This op ilso performed on 
It is not an expensive tool to make, and th utiplie duct. Now multiply 
the amount of work that it will do over -the t new factor nd if the product 
the single-point thread tool with its many consists of more than one figu idd these 
faults will surprise the most skeptical. A again until there is only one lef The 
set of chasers of different pitches for this mumber representing this sum must be the 
holder will be found an important addi same as the number representing the sum 
tion to the turret-lathe equipment of the original prod n the first exam 
Jos. H. Bratr ple, 6; in the second, 9 H. | 
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The Accident to the ‘St. Louis’. 
Editor American Machinist: 
Mr. Amos Price at page 1207 puts in a 


good word about my description of the 


accident to the ‘St. Louis,” but goes on 
and says “but not in exonerating the one 
who tightened the bolt.” It grieves me 


sorely to contradict a man who has spoken 
well of anything I have written, for they 


(the men who speak well) are remarkably 


scarce. The editor in this case was, how- 
ever, right, from my point of view, at any 
rate 


I will try to explain how this tightening 
up of crank-pin nuts is done 

I may mention that I have been a marine 
like all the 


engineer; that I, senior engi 


neers on board the “St. Louis,” have 


an apprenticeship as a machinist 
I do of 
docio, that | 
life and performed the 


served 


not write this out mere bragga 


lived the 


the en 


have 
that 


tightening of that 


but to show 
work 
gineer in charge of the 
crank-pin bolt has. The machinist in the 
shop of course knows how the first adjust 
ment on these crank-pin bearings is done 

how the rods are swung on their bearings, 


When the 
up to its 


crank-pin-bolt nut 1s 


pre 
screwed proper place, the nut 
is marked, as is also the connecting rod 
or the washer, this washer being kept from 


turning by two dowel pins in the connect 


ing rod. After the job has run a voyage 
(be it a few days’ run across the Atlantic 
or a few weeks to the other side of the 


As 


the tackle that 1s generally used to do this 


world) the crank-pins are inspected 


job would probably interest “shore” peo 
ple, I will describe it and how it is used: 
The ends of the crank-pin bolts are drilled 
and tapped for eyebolts. These eyebolts 
are of such dimensions that they will pass 
the On the 


the cylinders are located two eyebolts, one 


thru nut columns or under 
at front and one at back, just over the two 
bottom end bolts when the crank is on the 
top or bottom center and the ship is on an 
even keel. Two chain blocks are hooked 
into these two last-named eyebolts and 
two eyebolts with a piece of chain attached 
to each of them are screwed into the ends 
of the crank-pin bolts. These chains and 


eyebolts are generally made for the pur 
pose, and the chains are of sufficient length 
that the crank-pin cap and its brass can be 
lowered clear of the crank webs when the 
These chains 


bottom block 


crank is on the top center 
are used because the average 


of a chain hoist would not pass thru the 


nut. The blocks are then hooked on and 
the strain is taken by two firemen. The 
set-screw or other device for checking the 
crank-pin bolt nut is then eased and a 
short, heavy spanner wrench is put on the 
nut. There are three ways of loosening 
that nut. The first way is to pull it 
round with block and fall and windlass, 


The 


ond is to rig a swinging ram and ram the 


which is tedious and clumsy. sec- 


wrench around. The third, and probably 
the best way (even in spite of what the 
correspondents of Power write), is to use 
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a heavy sledge. The wrench is generally 
very short, not over 12 to 18 inches from 
the center of the nut, so as to clear the 
column. (I have not yet met the man who 
could strain a 5'%-inch bolt very much by 
patting a 12-inch wrench with a 56-pound 
hammer.) After the brass has been low 


ered away, the pin is inspected, wiped off 
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It would 


always the case in this country. 
be impossible for a man with a sledge and 


an 18-inch wrench to overstrain a 54-inch 


bolt. If too many liners were ieft out, 
he might pinch the crank-pin so that the 


but overstrain the 


bearing would run hot 
bolt, never! 


The accident was due to a large flaw in 
} 






































carefully, as is also the brass. Then, ac- the bolt, as I was told by one who saw it 
cording to his own individual taste, the and that flaw was probably in the bolt 
engineer lays several pieces of lead wire in when it came from the forge 
the brass. The firemen heave up on the In the istration the « i1k-pin is shown 
chain blocks, the nuts are slipped on the in sectio1 tJ the shaft, C is the 
D 
= 
ft 
e 
— { rag | 
I 
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NY : \ 
Cc 
| t 
K < 
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LOWERING THE BOTTOM HALF OF CRANK-PIN BEARING. 
bolts as they appear thru their respective rear column, D is the cylinder, — & are the 


holes in the connecting-rod end. The nuts 
are then driven up solid to the old marks 
and then slacked off again. The lead wires 
which have been flattened are then inspect- 


ed. The engineer decides whether a liner 


should be taken out or what should be 
done. 
Remember the nut is always tight- 


ened up to a point decided upon by a 
trained engineer—a man who knows his 


work—which, I am sorry to say, is not 


are the washers 


crank-pin-bolt F | 


doweled to the connectmg-rod end to pre- 


nuts, 


vent them turning, GG are the liners, H 
is the upper half of crank-pin bearing, / 
half of 


are made 


is the lower crank-pin bearing 
The falls K K fast, to the 
crosshead L and the other to an eyebolt 
screwed into the bottom of the cylinder. 
M is the front column, N N are the two 
into the of the 
DIXIE. 


one 


eyebolts screwed ends 


crank-pin bolts 








1904 


Variable Speed Countershaft. 
Edit Machinist : 


\t page 1281, Fig 


\merican 


3, showing the action 


i the variable-speed countershaft, con 
a error made in naming the central 
diagran s mean speed. A few figures 
will prove this Assume countershaft ra 
9 to 1: constant shaft speed 300 rev 
lutions per minute; variable shaft 100 to 
goo revo ns per minute; disk diameters 
variable between 4 and 12 inches; even 
rs 8 s. Then 
\] pec | 100 r. p. m 
\ sper goo r. p. m 
\I speed 500 r. p.m 
With even diameters our variable shaf 
d run at the same speed as the cot 
af is 300 instead of 500 
pe lute, showing an err 
200 tions per minute 


Ernest J. Lees 


Neglect of Lubrication—A Simple Grease Cup. 


ve found in nearly all drawing 


oms nd shops as we excepting, « 
rse, where they were makers of stan 
lard lines of machines, such as engines 
yvnan and the like, that far too little 


ittention is given to the proper methods 


greasing and oiling the various parts 


the machines 


Give a draitsman, or a designer if you 


pleas new machine to design, and it’s 
lollars to doughnuts” that proper lubri- 


ation for the machine receives practically 
10 thought, at least until the job is nearly 
and perhaps he won't think of 
oiling it at all. Should 
the job 


3g-inch oil 


ompleted, 
lubrication be 
with a few 


thought of will go 


holes at various 
someone to squirt oil 


On the 


at occ: 
had M1 
given the means of oiling proper 


sionally other hand, 
cage 


Designer 


hought from the beginning, the whole de 


ign would have been modified. For exam 


e, instead of “squirt holes,” as we used 


in the shops, he would have 


put in ring-oiling bearings, or 


maybe 
uuld have cast a special reservoir that 
uld be filled with oil 


soaked waste or 


nged to have room for a compression 
ther 


r some special device 


The real necessity and value of proper 
appreciated by anyone 
intil he has seen bills come in for repairs 


and especially if he has had to pay them 





Then there will 





begin to be inquiries as 


why things wear out so fast, resulting 
n the draftsman having to make a few 


anges 


Coming back to greas¢ 


cups: I have 


seen a good some fairly good 


many, 
and most of them loaded with 
Now. 


idea, 


thers bad. 


whole lot of fancy “jim-traps.”’ 


what is wanted, according to my 


especially for general run of rolling 


work, is something like 


the 
mill or other mill 


what is shown in the accompanying sketch 


\ good grease cup should have the fol- 


Owing points in its favor: The oiler with 
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greasy hands must be able to screw it 
down until the grease is forced into the 
bearing. The grease cup must be simple 


in construction, durable and easil 


) 


either way without sticking It should 
not “leak” grease between the ip al 
ieee 
As for simplicity, wv 
tw pieces the ( ) W ( ¢ 
in ie base r 
\ 
/ 
\ 
| 
= 
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Sf 
im i i 
A CHEAP AND SIMPLE GREASE CU! 
altho I don’t see why malleable iron 


The threads 
depth of the cup inside 


wouldn’t be just as good 
extending the full 
half 


entered In 


round and are therefore easily 
the 
) 


threads there is always the trouble to get 


are 
grease cups with 
threads 
after the 
little time. 


the entered straight, especially 


been in for 


has 
The finish 


to taste or to the place where the greaser 


cup use 


Some 


may be according 


screwed 
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T he the re t He vill n t 

likely quit ar hire elsewhere as an im 


prover in whatever brat h of the work he 


pretty fair 


prefer il d | make a 
show at anything that comes his way 

The appre f the repair shop is usu 
iiV Ver nN d Ce here He 1S 
pretty A nd has his turn 
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work that comes in. The hight of 
his ambition when he first starts is to sit 
on a soap box and brush chips from the 
planer while it flutes a long roll. 

The woolen and cotton mill shops give 
a boy the best all-round training he could 
regular shop 
He 
doesn’t misuse his spare moments and has 
lots of home-made tools in the workman- 


11 
On ail 


sees, as well as 


get He 


work, all sorts of transmission jobs. 


ship of which he takes a pride. 
shall 
INSTIGATOR. 


Dollars or practical men—which 


it be? 





Chain Rings. 
Editor American Machinist: 
The formula and for chain 
given by Frank B. Kleinhans on page 1314 


rings 


table 


of the AMERICAN MACHINIST make me 
tired. I infer he must be a technical stu 
dent, and if so his instructors ought to be 


complimented 


The idea that 33-inch chain is made of 
iron exactly 34 inch in diameter, or that 
one ever buys iron for chain rings any 
where within a hundredth of an inch of 
753 thousandths, and then further to 
go all thru that foolishness and not dis 
cover, if his table is correct, that the ring 
needs t made of iron twice the diam 
eter (which is always a commercial size) 
of the iron used for the links, is funny to 
sav the least 

Then, again, who is foolish enough to 
suppose that the iron to be used in the 
ring will be so near the quality of the iron 


in the links (while in fact it is better if it 


isn't) that anything is to be gained by 


figuring down to the third place of deci- 


mals ? 
It was Agassiz, I believe, who said: 
“Dirt is material in the wrong place.” 


Someone ought to coin a word to designate 


what mathematics in the wrong place is, 
as use could often be made of it. 


Joun E. Sweet 


Kditor American Machinist: 

It seems to me that Mr. Kleinhans’ ar- 
ticle at page 1314 has been left incom- 
plete, in that he has not given us one of 
little formulas 
near enough for practical use, and which 


those handy which are 


are handy. because of the ease with which 


they may be stored in the memory for 
future use. How many men who handle 
chains could even read the formulas on 


page 1314, let alone work them out ? 


There is a formula for obtaining the 
safe working strain in tons on a chain. It 
is a trifle safer than Mr. Kleinhans’ table; 
but that is a good fault, I think, as chains 
I do not remem 


but 


ere liable to deteriorate 
got this 
used it many times within the last twenty 


ber where | formula, have 


odd years 


lhe diameter of the iron in the link in 


eighths, squared, divided by 8 gives safe 


working load in tons. Thus a 3% chain 


would be 3 X 3 9-8 1% tons, as 


against 1'4 tons by the table at page 1314. 


Five-eighth inch chain would be 5 & § 
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25 + 8 = 3% tons, as against 3.97 tons in 
the table. This 
tage that the 
would have little difficulty in remember- 
ing it. DIXIE. 


the advan- 
lab« yrer 


formula has 


average foundry 





A Graduated Curve. 

Editor American Machinist: 
At 
irregular curve which is certainly quite an 


page 1210 you show a graduated 
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A New Arrangement of Slide-Rule Runners. 


Editor American Machinist: 

I note at page 1303 that Daniel Gold- 
schmidt describes an addition to his slide 
rule by which’ he says he greatly increases 
the rapidity of operations, and gives as an 


105 __ 


108 
=4 
27 


illustration the solution of 


According to his method, this solution ne- 





improvement over the plain irregular cessitates seven distinct operations. Witl 
curve. It seems to me, if the drawing is my “Duplex” slide-rule I obtain the sat 
made full size, the patternmaker can easily result with but three distinct opera 5 
enough reproduce the right curve on his as follows: 
work by the method described, but if the O.1.| Set3| © | Rto3! 108 to R | Find Answer 4. 
drawing is made half size, or quarter size, D |To3|D uver 1 
he would have his usual troubles to get which written out in full means: P! 
the right curve because he does not know 3 on scale C inverted over 3 on D 
the radius. Of course * was provide ‘ 
he radiu ; om " he wa oma the rule over and move runner to 
with a curve twice or four times the size . ' 
: ; . scale C, then move the slide to bring 108 
of the one used by the draftsman, it would ss : 
: i to runner, when over right-hand index 
in such cases overcome the difficulty , 
“1 ' 1 f D will be found the answer 4 on scak 
The enclosed sketch shows a graduated , 11 “-— ; , 
¢ : t wi be noted that the cube ot 
curve that I have used for some time with ane wires : 

; ; btained by the mere setting of the s 
satisfactory results. Whenever I used the ° tained by the mere settin 
irregular curve on a drawing the pattern- the same being at once given on ; 

a ‘ e : nana . ON a eee 
maker wanted to know the different radii below 3 on scale ¢ All tha asiatites 
— Sn - _— hrine 4 S 
that the curve was composed of in order quired to be done is to bring 108 o 
ng ° — , « t > 1 le 
to get the same curve on the pattern. This (© over cube of 3 or 27 on scale 
suggested the idea of marking the different then at once read over right-hand inde 
wRaa 
19 
2 YY 
> Ww 
CT\ 
GRADUATED CURVE. 
radi1 on the curve The arc from one of D the answer. In most cases this could 


line to the next is a part of a circle with 
the radius marked between these lines. It 
the different 
radii on the drawing showing where each 
Since I do this I 


the pattern- 


is an easy matter to mark 


one starts and ends. 


have more trouble with 
maker, and he does not need any curve at 
all, 


since most of our drawings are made half 


no 
I have marked the curve “half size,” 
size. If I use the curve on a quarter-size 
drawing, I mark the radius on the drawing 
twice the number given on the curve, and 


one-half of the 


H. ff. 


on a full-size drawing 


number 


Editor American Machinist: 

To the letter at page 1210, on “A Grad- 
uated Curve,” I would like to add a few 
The use given is a good one; but 
draftsman 


alike 


to reverse it 


words 
a better plan for the average 

is to have the curve graduated on 
both 
in order to put the same curve on each 
j Most draftsmen, 


after drawing a curve, mark the curve on 


sides, so as to be able 


side of a. center line 


the edge so as to be able to reverse it, but 
the graduations are better. 
HERMAN JONSON. 
[This plan was proposed in our columns 
in 1881 by Prof. Sweet.—Ed. ] 


be done without using the runner at al] 


thus reducing the actual operations to tw 


as against WILLIAM Cox. 


Editor American Machinist: 
With the “New Arrangement of Slide 
described by Daniel Gold 


Rule Runners” 


schmidt at page 1303 he makes six settings 
1 108 , 
to solve the problem -— 4. Without 
a 
this new arrangement it is only necessary 


to make three, as follows Set left-hand 
index of C to 3 
B; set B 


108 on B to 
at right-hand index of 4. Toe 


on J); set runner to 3 
runner; read answer 4 
onfine the 
operations to the lower scales alone, 

Mr. Goldschmidt seems ti 
tings are required for thre 


» desire, five set 


separate diy 


isions by 3, but this is still a saving of one 
E. D. MacKINTOSH 
There are indications in England of 
revival in the iron and steel trades. Bot! 


in the Wolverhampton and Birminghan 
markets the tone is better; in the latter 


is stated that the general condition of the 


++ 


iron trade is good, if not active. Pig iron 


is very firm, and steel is very largely 


demand for building contracts 
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The International Engineering Congress at 
St. Louis. 


The meeting of engineers named above 
took place in the World’s Fair grounds at 
St. Louis, October 3 to 8,. inclusive, ac- 
‘ording to program 
The first meeting was a general one, 
1eld in the Hall of Congresses of the Ad 
istration Building, and was called to 
‘der by Henry S. Haines, chairman of 


e Committee on Organization, who brief 


explained the origin of the congress 
The management of the exposition had 
ivited the American Society of Civil En 
gine ndertake the arrangements for 
ch ngress and the society had then 
ppointed a committee to confer with and 
he participation of the other na 
engineering societies. But “for some 
eason satisfactory t themselves” the 
her societies had declined to participate 
therefore, the responsibility having 
een placed upon the civil engineers, they 
letermined to undertake it alone. The 
so far as contributions of profes- 
s nal paper oncerned, was declared 
Leen entirely satisfactory—papers 
iving bet eceived fron parts of the 
Mii Haines ntroduced Charles Her 
president of t \merican Society 
Civil Engineers, who ~p ke at consider 
e length, reviewing the work of engi 
generally and its importance, espe 
nection with the development 
he territory of the great Louisiana 
hase and in the construction of such 
exhibition as the one now being held 
mmemorate it 
President Francis of the Exposition 
npany, who was to have delivered the 
ldress of welcome having been kept 


Vay by the death of a relative, Director 
f Exhibits F. J. B. Skiff, tho acting upon 
short notice, performed that function 
very acceptable manner. Particularly 

‘Ing to such congresses, he said: 
lhe exposition in a material sense will 
Pass away to-morrow, in day, and the 
emorv of c mtemporaneous people will 
istain it as a record for only a short time 
But the record of the thought that created 
e exposition, not referring to the man 


gement. but the record of the thought 


1 whi es¢ tet evidences of 

in’s condition and society’s condition at 

s time—that record becomes an asset 
will build and sustain the ages.” 


president of the 
nstitute of Civil Engineers of Great Brit 


hen spoke, referring particularly to 


| c 
e work of engineers in connection with 
Pp ding. His address was very felici 

is and filled with the spirit of good 


wwship. During its course he referred 
turally to the America Cu 
1S said: 


I like to think on this occasion how 


Pp, and con- 





nation helps another, not merely how 
department of engineering helps an- 
ther, but how one nation helps another. 


We in England have grown to be the 
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great shipbuilders of the world. We are 
proud of it. We claim it, we know we 
hold it, and we intend never to sacrifice 
it as long as we can hold it; but we do 
not forget that we owe our knowledge of 
the theory of naval architecture to our 
French brothers The French in theo 
retical investigation were leaders, and 


they to-day remain in the forefront of in 


vestigation, and we who learn so much 
from them and who now endeavor t 
equal them on_ the theoretical side, | 


think, in our turn have been able to give 





some service in the depart 
practical art of shipbuilding 
America Take, for instance, the ‘Amer 
ca’ cup Everybody knows that the 


‘America’ which took the cup was de 


signed by gentleman by the name of 
Steers, who was born in the United 
States That vou all know I am bound 
to say you can all tell me that; but | 
wonder if you all know, I do, tl he 
Mr Steers who designe | the ‘America’ 
was born a week or two after his mothet 
landed here, and that his father was born 
in my own little town. I will now leave 


it to you to say how much claim we have 


on Mr. Steers, and I shall not enter fu 





ther into 

Referring to his own work as chief 
naval constructor for many years, he said 
that under his direction $500,000,000 had 
been spent in the construction of naval 
vessels, and he argued that this expendi 
ture had tended toward the preservation 
of peace and had prevented wars 

The chairman tnen called upon other 
foreign delegates, and Messrs Loieq cit 
Lobel, of Paris; Oswald Ehrlinghagen, of 
Germany; L. A. Huergo, of Buenos 


Avres: B. Bachmetew, of the Polytech 


- 


nich Institute of St. Petersburg. Russia 
and Otto F. Schoszberger, of the Imperial 
Technical High School of Vienna, Aus 


tria, responded, each briefly, and most of 


1 


them in English Some announcements 
by the secretary, G. W. Hunt, closed the 
session, there having been, perhaps, 300 
in the audience 

Tuesday morning at 10 o'clock was the 
appointed hour for meetings of the vari 
ous sections, as follow 

Section A—Waterways Alfred Noble 
Past President Am. Soc. C. E., Chait 
man 

Section B—Municipal.—J. James R 
Croes, Past President Am. Soc. C. E 
Chairman 

Section C Railroads Robert Moore, 
Past President Am. Soc. C. E., Chair 
man 

Section D—Materials of Construction 

Frederic P. Stearns, M Am. Soc. C 
E., Chairman 

Section E—Mechanical.—William Met 
calf, Past President Am. Soc. C. E 
Chairman 

Section F—Electrical Frank J 
Sprague, M. Am. Soc. C. E., Chairman 
Section G—Military and Naval.—Will 


1 


iam P. Craighill, Brig.-Gen. U. S. A. (re 
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t mechanical me . 1! 
| 2 ree-quart I 
! t thirty-thre pag 
he stated 
eating boiler feed 
‘ | < betore D 2 ( 


ve never passed the exper 


ree ving chietly to thi npe 
vitation f scale-forming 17 
} t ‘ ¢ — pl ‘ t 
deposit cale ‘ hosles very 
1] vith Y ne NN 
ind temperature ‘ rd 
1enee ¢ rate on 
nperat reached team 
h sulphate 

f ut 

ew 1 ( es 
: —— ; ; 
‘ tre ‘ 

1 1“ tr ’ 
ng 1 I nd 

rel « iting ‘ 
illing t fuel ¢ y 
‘ VA \ y t 

expected V any meal il leg 
es vnere in the cast I ery 
e the } was in siderable 
referring to the utility of sti 


apparatus used in the so-called con 


thod of chemical purification 


and the tendency of water to foam when 


+ } } I] ] 
reatead V alKaiine fre-age 


nit 
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suggested that discussion 
ve confined to 


the chairman 
might at first appropriately 
those points. 

Ferdinand Kraus, manager of the Nans 
Reisert Company, of New York city, read 


a written discussion of the paper, in 


which he dissented decidedly from 
of the 
to the utility and practicability of certain 


being 


very 


many statements made in regard 


chemical processes, his discussion 
the 


in effect de 


mainly an argument to sustain prac- 


tise of his company, which he 


clared was successfully doing many of 


the things declared by the author to be 


impracticable 
\ MeGill, of Ottawa, Canada. a chem 
ist connected with the ¢ 


Railroad, spoke strongly advocat 


intermittent system of chet 


ment, which he said is the only one that 
takes account of the fact that requires 
me to form a clea hemical solution, 
ind that if undissolved particles are float 
ng in the water they become covered 
with a practic illy insoluble coating by 
which they ar. protected from furthet 
action and from eing acted upon. Speak 
ing of foaming, ‘Ir. McGill did not pro 
fess to be able tu ~xplain its cause, but I 


was disposed to ascribe it to a lowering 


of the surface tension of the water by the 


solution of soda salts. He described some 


experiments made by him, in which he 


constructed a small boiler arranged a 


top of the tube, which 


safety valve at the 


tube could be moved vertically to or from 


boiler He 


pen at 5 pounds 


the surface of the water in the 
the valve to 


had 


pressure 


had set 


pressure, then held the valve down 
the 


suddenly released it; tl 


until was 10 pounds, and 


e lower end of the 


tube being within inch of the water 


which was distilled There was no foam 


ing, but only dry steam came thru the 
valve. Water containing finely powdered 
chalk gave the same results, but with 
waier containing 1,500 parts of soda per 


million there was violent foaming un 
der the same conditions. He believed no 
water containing that amount of soda 


can be boiled without producing a similar 
result. He the difficult prob- 


presented by 


spoke of 


some of the waters 
the 
had to deal, and expressed the belief that 
offered 


means of 


lems 


with which some of Canadian roads 


barium most promise of a sue 


treating such waters 


cessful 


At present no available supply of barium 


was known to exist, but he hoped it 
would be found either in Canada or the 
United States. 

Fred J. Miller called attention to the 


statement made in the paper regarding the 
purification of feed water by steam under 


pressure before passing to the boiler, 


which statement has been quoted above, 
there 


and called attention to the fact that 


is, and has been for years, a system for 
doing this (the Hoppes), which in the 
bad 


stationary 


case of some boiler waters at least 


plants was entirely 


He thought, 


and _ for 


successful and satisfactory 
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the statement referred to was 


entirely too broad to be accurate. 


therefore, 
In re- 
sponse to an inquiry by the chairman, he 
said he did not know of the system hav- 
ing been applied to locomotives or to any 
that of 
the 
all immediately returned 


service except stationary boiler 


plants, where heat imparted to the 
water is nearly 
to the boiler with the purified water, and 
would be, in 


for other ser- 


not wasted, as of course it 
the case of locomotives or 
not to be imme- 


vice where the water is 


diately passed to the boiler 


LOCOMOTIVES AND OTHER ROLLING STOCK. 


Under 


Chief Engineer of 
1 


this title M. Edouard Sauvage, 
Mines 


Mines of 


and Professor 


1 


in the School of France, gave 


in account of recent French locomotive 


construction, especially of the balanced 


four-cylinder compounds, his paper be- 


ing mainly a repetition and reinforcement 


f the claims made for these engines in 


the joint meeting 


Mechanical En 


his paper read before 


of British and American 


gineers in London in 1900; experience 


with the locomotives in the interim show 


ing that the claims then made were well 
founded. 
The advantages of the four-cylinder 
; 


compound system, as resulting from a 


prolonged practise in France, may be 


summed up as follows: 


Economy of coal resulting from the 
compound system in itself, or increase of 
power with the same consumption of coal. 
Good utilization of steam at very high 
pressure, with the simple or piston valve 
ind the old gears 
(,00d other 


coun- 


balance of pistons and 
motion ; 


revolving 


pieces with reciprocating 


terweights applied only for 
parts, thus doing away with vertical vari- 
itions of pressure and pounding action on 
rails 

\mple bearing surfaces for all parts of 
mechanism, owing to the use of four cyl- 
inders with four separate gears and sup- 
pression of all undue strains 

It must be added that these compounds 
working, and 


great elasticity in 


are as well fitted for moderate as for high 


yOSSeSS 
I 


speeds, for light or for heavy trains 


They 


range of 


remain economical within a wide 
power 
William 


mechanical engineer of The Railway Age 
dealt 


\nother paper, by Forsyth, 


with 


\MERICAN LOCOMOTIVES 


The paper is largely descriptive, and 


gives first the principal dimensions of 
representative American passenger and 
freight locomotives at the time of the 
Chicago Exposition in 1893. Since that 


the wheel arrangements have changed ma- 


terially and an explanation is given of 


those used at the present time, the names 


of the different types and the reasons 


which led to their use. The four-cylin- 


described, 


Baldwin 


der balanced compounds are 


and the ones designed by the 


Locomotive Works and the American Lo- 
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comotive Company are compared with th 
Von Vorries type and the De Glehn type 


It is shown that for freight service the 
consolidation engine remains the favorite 
type, and illustrations are given of fine 


examples of fhat type of engine. For 
mountain grades and pushing engines the 
decapod and mastodon types are used, and 
large engines of those kinds are illus 
trated described. An 
also given of an anthracite 


the different 


illustration 


lidatio1 


and 
conso 


engine on account of shape 
and size of the firebox used for this fuel 
and also on account of the change in the 


appearance of the engine, due to the loca 


tion of the cab over the barrel of tl 
boiler. 

In boiler design the principal chang 
since 1893 has been the use of a barrel of 
much larger diameter and tubes as long 
as 20 feet, and the general! € I le wide 


the ley 


extending ovel 
1- 


large 


fireboxes 


wheels of all engines. In the spaci 
of the tubes it 


to obtain a 


effort 


is shown that in the 
large amoun 
are crowded too close ogether 

large boilers, leaving the bridges only 
inch, and experience with such boilers ha 
that the bad that 


shown circulation 1s so bad tha 


an equivalent evaporation can be obtained 


with fewer tubes spaced further apart, and 
the tendency now is to use 3% or 7¢ ine 
spacing 

In connection with the operat 


large locomotives in America 
that the amount of coal to be handled pe: 
hour by the fireman is so 
very strong men are able to en 
work and keep the grate covered uniforn 
Many fireme: 


and the 


trip 


ly during the whole 
are not equal to this task 
is that the full steam pressure is not sus 


reduced. 


is prolonged and the 


tained, the power of the engine is 
the time on the road 
boiler, subjected to unequal temperature, 
soon begins to leak at the tubes and fire- 


box. There is suggested as a remedy the 


automatic stoker, and the Day stoker. 
which is now in successful operation 
recommended for large engines and sor 


description of it is given 
Piston 


used on 


valves are now quit 


American locomotives. They we 


introduced because they were more easily 


less friction, but it 


handled on account of 


has been the general belief that they leal 


more than the flat valves and more dif 
ficulty has been found on account of wat 
in the cylinder not being illowed to escape 


as it does by raising the flat valve. Recent 
tests by the Master Mechanics’ Association 
have shown that there is greater 
flat 


piston valves, and that if 


loss due 


to leakage in valves than there is 


. ] care 3} 
equal Care 5 


cs 
j 


taken to maintain the packing rings o 
ton valves less leakage will be found from 
them 

Under the head of Valve Gear, 


+ 


creasing weight of the parts of the 


the in- 
valve 


gear on American locomotives is pointed 


out, and it is thought that a considerable 


disturbance in the steam distribution is 
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the destructive effect of the 


heavy valve motion and its rapid wear and 


caused by 


tear, resulting in irregular distribution 


The Walschaert valve motion as used on 
the Baltimore & Ohio Mallet 


engine is illustrated, and this type of valve 


articulated 


motion is suggested as one which could be 
used to advantage in American practise 
Under the head of Locomotive Frames, 
it is shown that the bar frame is still used 
extensively in American practise and that 
it does not seem feasible to adopt any 
other form on the general design of Amer 
altho for trailing wheels 
Pacific 
for 


ym 


ican locomotives, 
of the Atlantic 


e 1, 1 


ave veen 


and types plate 


back connec 


used 


trouble fr broken frames 


1] continues, but the cause does not seem 
understood 
have 


Cast-steel trames are used to a larger ex 


appeal to be 


medies 


forged ones and 
r the 


quality of the steel to be 


*h purposes 


In regard to the performance of Amer 
ican comotives, it is unfortunate that 
very few accurate tests have been made 
with large modern locomotives, and for 
results of such tests the members re re 


ferred to the reports of the work now be 


done at Railroad’s 


ing 
locomotive testing plant at the Transporta 


tion Building 


There seemed little inclina n the 
ae as ; ' —— | ioe 
pal It those present to discuss the papers 
tho urged to do so by the Chair. Finally, 
however, Karl P. Dahlstrom, of Stock 


that 
extended to 


besides locomotives, 


Sweden, the fact 


subject 


referring t 
disct 


other rolling stock 


holm, 


the under 1ssion 


took up the cudgels for the European styl 
of sleeping car and expressed his dislike 


of the 
“Those of y 


American or Pullman style, saying 


who have 


ul traveled in 


Europe know that the style of carriag¢ 
used for night service in Europe is a long 


corridor passing along the side of the car 


or carriage, and from that corridor there 


are apartments the 
Chose 


contain four berths, 


composing sleeping 


rooms compartments sometimes 


sometimes two berths, 


and in some cases, in very first-class set 


vice, only one berth—or they use only one 


berth. Now with that arrangement of the 
compartments there is a much more con- 
venient plan of distributing the passengers 


] 


in the Every passenger can get much 
and comfort. He is not at 
all troubled by all this making up of beds 


that 


car 


more privacy 


they have in Pullman cars; and when 
the car is used in the day service there is 


of c l 


uurse not the large American salon car 


that you have here, but a car that will hold 
compartments those who wish 


I think that 


Pullman car the making up of the beds 


private 


to associate together. in th 


e 


takes at least four times as long as it does 
in a European style car. It would interest 
me very much to know if there are any of 
those me 
Pull- 


they adhere to the present 


present who could explain to 


why in the American practise—the 


man practise 
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arrangement of the car when there are 


such evident advantages the other 
the 


anyone 


in ar- 
European 


of 


rangement, 
Now, if 

Sweden, you can give evidence as to the 
of 

built 


arrangement 
you has traveled in 
for this ser 
that 


Con 


excellent quality the cars 
I belie 


the 
French, 


vice that there 
the Swedish c 


tinental c 


are ve 


ars by far excel 


ars, both English and 


and also the German cars, as regards the 


commodious arrangements for night trav 
eling 

‘Now, the point I would like to inquir« 
ibout is if anybody present could give in 


formation as to why this European styl 


has not been tried, or why it should not 


ve suitable in the American railway pas 
senger service [ am sure would greatly 

ntribute é nf of travelet 
country Ww its very rge distance 

The « \ is gent nanag 

f the Plant System f inv ve 

d much to do w the construction and 
S¢€ IT sie g Cal here and had also tt 
eled ab d, defended e Pullman, saying 
that seemed better adapted Ame 1 
lemocra leas d that the sty f 
lescribed Dahlstrom had b 
vented here in A ( \ known as the 
Mann Boud 1 been gott ) 
simply to get around the Pullman p 
but had not been popular 1c f 
here He d t Mr Mann took 
Europe, vhere t d suited the tastes f 
he pe ple be ] nN here il d had beet 


idopted 


well and he did not believe that Am« 
generally d d. ir wo wld 


WEDNESDAY THE 5TH 


SESSION OI 


[The session of the mechanical engineet 
ng sectior f Wednesday, tl sth, w 
called to der at 10.35 \. M. with about 
the same attendance as on the previous 
day. As before, Chairman Haines called 
attention to the fact that speakers were 


really addressing a very large audience 


and one by no means confined to the four 


walls of the 


Section F 


basement room in which 
ns And 


irman 


small 
was holding its 


SeSSI 


certainly the remarks of the cha 


were timely and appropriate to the situa- 
tion, for the small audience (thirteen at 
the opening) who sat at the bick of the 


room behind an array of empty chairs neat 


an open door tl 


iru which came the sounds 
of the i 


voices of visitors to the Anthropo 


logical Building, with occasionally a few 
of the owners of the voices, who gazed 
about the walls at the life-sized and col- 
ored pictures of specimens representing 


ces of men, evidently think- 
udents and professors of 


mad 


the various 1 


ng we were st 


that science, it seem like almost any- 


thing else rather than a meeting of a por- 


of a great international engineering 
congress 
The first paper of the session was upon 


W HEELS 
It had been prepared by Prof 
S. Williams, 


present, 


TURBINES AND WATER 
Gardner 
of Michigan University, 
ind 


who 


was in presenting the 


yu 
unal 
rest 
+] 
forn 
de 


tream 
¢ 1 
r the 


Thos 


tane 


and the 


sib 
ted t 
I va 
~ ~ 1} 

1 
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P na hout 


t é ~ortiom He 
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ir the bottom (about 

m of the nnel 
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of simultaneous observations on each, have 
been presented in the paper. 


‘Messrs. Fteley and Stearns made use 
of a device quite similar to the first—that 
is, an orifice 6 feet up stream from the 


weir, and quite similar to the plank orifice. 
The 


rized, in 


summa 
for this 


matter is 
that 


of the whole 


gist 


which it appears 


range of head from .§ to 4 feet, the dif 
ferences in the formulas making use 
of the devices used by the origin- 
ators of the formulas is within 5 
per cent. thru the whole range; so that 
either the Bazin or Fteley and Stearns 


formula is entitled to equal credence up 
to a head of 4 feet, and we may give the 
the same credence up to 
did that 


used at a head high 


formula 
Mr. 


iis formula should be 


Francis not intend 


er than 2 Teet 


He distinctly says that its 


range is supposed to be from about 0.5 
of a foot up to 2 feet. Of course, as you 
go to the lower heads, all weir formulas 
become more or less erratic, and special 
formulas have to be deduced when it gets 
to very low heads.” 

Referring to the results shown in certain 
tables in the paper the author said that 
i pair of similar wheels, one right hand 
and the other left, had shown the same 


efficiency “within less than half of one per 
cent. I think that 


mony, as to the accuracy of the investiga- 


is most excellent testi- 


tion by the Holyoke testing crew, and, I 
think, should do away with the criticisms 
that are sometimes being at least suggested 
that their methods were what is sometimes 
My that 
Holyoke is of a 


termed as ‘sloppy.’ feeling is 
the experimentation at 
most thorough and reliable character, and 
it is only a very rare occurrence that what 
called ‘an error of manipulation’ 
creeps in Another point that this table 
brings out is the difference in the perform 
and in cold 
August 


may be 


wheels in) warm 
Wheels first 
were tested again in January, and the effi 
That 


ob 


ances of 


weather tested in 


ciency fell off nearly 2 per cent. 


result was so startling when it was 


tained that a very careful examination of 


all conditions was made by the contractors, 
by the engineers testing the flume, and by 


myself representing the purchasers; and 


we came to the conclusion that there was 


nothing to indicate—we were unable to 


find any source of error in those tests. 


We were not willing at that time to attrib- 


ute this discrepancy to the difference in 


temperature, and thought there was a pos- 
sibility perhaps that something had escaped 


us in the earlier tests in August, 1900; 


was not until some of the wheels 


were reinstalled in August, 190r, under 


practically the same conditions of tem 


perature, and with all other conditions 


made as nearly the same as it was possible 
to make them, as they were in the original 
tests, and this test resulted in duplicating 
within less than half of one per cent. the 
original performance in August, 1900, that 
we were prepared to say that the explana- 
that in cold weather 


tion seemed to be 
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water does not flow thru the wheels so 


freely, or over the weir so freely, as it 
does in warmer weather. It 
of working against the wheel at both ends. 


was a case 
Not only does the weir have to overcome 
the additional itself in the 
passage of water at the lower temperature, 


resistance in 
but it also has 


to overcome an apparent 
debit by f 


reason of the fact that it takes 
Probably weather 


a higher head. in cold 
the 


flowing over the weir that there is in 


there is not same quantity of water 


warm 
weather. I might say in connection with 
this that an 
other tests of wheels where wheels of the 
same kind had happened to be tested in 
the Holyoke flume in both cold and warm 


where it 


examination was made of 


: 
weather; and in the few cases 


was found possible to locate instances of 
that kind, all of them showed a I 


ciency for wheels in cold weather than had 


wer effi 


been obtained in warm weather 
“As to impulse wheels, the conclusions 
are practically to the effect that we may 


get 99 per cent. of efficiency from the 
nozzle; probably 97 or 98 is more nearly 


The Pelton 
How 
higher efficiency can be obtained 


from other forms of buckets 


what we are likely to obtain 
buckets appear to give 90 per cent. 
much 
will have to 
be a matter of experiment.” 

Tho the paper seemed to be practically 
an almost unqualified endorsement of the 
Holyoke tests and methods of testing, it 
was evidently not sufficiently so to suit 
those 
shown by a written discussion sent in by 
Ciemens Herschel and A. F. Sickman, in 
which discussion they said, in part: 

“We have read the article entitled ‘Tur 
bines and Water Wheels,’ 


which title the author attempts in twenty- 


who are doing the work, as was 


under cover of 


six out of a total of thirty-eight pages, to 
damn with faint praise the twenty-three 
vear work of this testing flume, and may 
say at once to our Civil Engineer friends 
and to the public, that the work of the 
testing flume which has hitherto received 
the universal approval of all engineers ex 
cept the author of the article referred to, 
will continue on the precise lines followed 
from the beginning of that work to date, 
and until it is shown by actual admeasure 
ments to be erroneous—which this article 
on turbines and water wheels does not do 

“It has, of course, been gratifying to 
have this long-time work of the flume re 


ceive endorsement. on account of all of 
its apparatus and methods, except the 
of the the hight of 


water 


one 
mode of observing j 
the 


endorsement 


upon weir, no matter 


whence such came, and we 


would welcome at any time the pointing 


out of any method by which still 


greater 
accuracy may be attained; but as we can 
speak on the subject that has been at- 
tacked, and on much other of the subject 
matter of the paper under review, at first 
hand, where this paper is necessarily, on 
account of the confessed practical inex- 
perience of its author, relegated to a re- 
cital of data and at 


obtained at second 
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third hand, followed by 
based on data thus obtained, we have not 
found to depart from the 
established apparatus and methods of us- 


argumentation 
any reason 


ing it.” 
They then go on in an effort to show 


that Mr. Francis must have known all 
about weirs and water-wheel testing; that 
they themselves have absorbed all his 


knowledge and applied it to the work done 
necessarily 
f 


there, which must therefore 


be above criticism, and that the author < 


the paper is presumptuous in attempting 


any such criticism. The language in which 


they do this is, however, for the most 


part a little wabbly and uncertain, and 


we cannot attempt to reproduce or intet 
Suffice it to 


dently much annoyed at 


they are evi- 
Mr. Williams 


tho just why, is difficult to understand 


pret it say 


A gentleman from California presented 


some oral discussion of the paper, in 
which he gave some data regarding the effi- 
ciency of impulse wheels; but this, owing 
to the utter failure of the official stenog 
rapher to deliver a report of the meet 
ings, as he promised to do, we are unable 
to present at this time 
PASSENGER ELEVATORS 
the subject of a 


Brown, in which he 


The above was pape! 


by Thomas E goes 
over the history of the development of 
passenger elevators and describes the prin- 
cipal features of the different classes. The 
paper is, however, more than this, as 
it includes some analysis of the different 
the their 
failures, for 
Speaking of 


author 


types and some of reasons of 


successes and with formulas 
proportions of certain parts. 
high-pressure elevator plants, the 
says: 
‘In general, these high-pressure plants 
“ 


were not fulfilled all 
that was expected of them as lifting ma 


successful. They 


chines, and in economy of operation; but 


the high pressures used necessitated ex- 


tremely small pilot valves, in which it was 
difficult to 1 


maintain the and 
which, 


packings, 


when not packed, involved toc 


great a loss by leakage, and hence were 
difficult to 
the condition of the pilots destroying the 


Also, 
the 


handle, a slight variation in 


adjustment of the operating devices 


the necessarily small appertures in 
pilots were readily clogged by shreds of 
packing. Hence they fell into disfavor 


and in some instances were removed and 
other types installed in their places 
“These difficulties led elevator builders 
to give attention to the improvement of 
the low-pressure types, in the endeavor to 
atiain the same economies accomplished 


with the high-pressure, and yet retain the 


simple construction of the old standard 
types, and in 1896 plants were installed in 
the Bowling Green and St. Paul Build- 
ings, and in 1808 in the Standard Oil 


Building, in New York city, in which, in- 
the them- 
selves to be of varying power, two pres- 


stead of arranging machines 


sures were supplied: low pressures, 


suited to the average loads to be carried, 
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from 100 to 120 





and which were usually 


pounds; and high pressures to suit the 


heavier loads which were from 180 to 200 


special form of controlling 


pounds \ 


valve was used by which either the high 


or low pressure could be admitted to the 


cylinder, as required 


“The use of this system developed an ad 


vantage, which had not been foreseen: 


Even when the cylinder was connected 


] 


with the high pressure, unless the load in 


the car required this high pressure, a pot 


tion of the low-pressure water was taken 


into the cylinder by the injector action ot 
the high-pressure moving at high 


elocity thru the valve, so that the con 
sumption of power was adjusted aut 
natically to the requirements of the actual 


load in the car 


ng tripie-expansion pumping engines 
The hig pressure was produced by a 
‘booster, which was an ordinary direct 


acting duplex pump, taking 


suctio from the low-pressure system, 

and boosting to the higher pressure By 

his arrangement all the water used was 
] 


pumped hy an economical engine to the 





lower pressure—the 
used. The b oster 


work, and only performing t 


pressur 


havine to do only the 


occasional 


work between the low and 


difference in 


the high pressure, could be of smaller di 
mensions and of a less expensive type 
The auther strongly condemned what 


is known as the plunger elevator, saying 


it had been highly developed in Europe 


and used there extensively, and here as 


well, for heavy freight and short lifts, but 


hat “it was introduced and is being used 


to-day to an extent not warranted by its 


merits. In the mind of the public 


such a machine seems safe, in that the 


car is supported from underneath instead 


of being suspended, and this has inspired 
these machines are 


such confidence thai 


usually installed without any safety de 


With the high speeds 


this 


vices whatsoever 
and high rises usual to-day, sense of 


security is not justified 


“The mechanical efficiency of this ma 
chine 1s very high, nearly 90 per cent 
but its net efficien for high rises and 
high speeds is low, on account of the 
arge amount of unbalanced weight r 


moving masses t 


est 
“The advantages of high-pressure el 
itors, namely, low percentage of hy 
draulic loss, admitting of high speed with 


reasonable sizes of valves and pipes and 


maintenance of speed close to the limit of 


the lifting capacity; greater economy, due 


te the reduction of hydraulic losses, esp« 


cially where power is distributed over 


large dist inces: Saving ot space, etc 


caused elevator builders to great 


Live 


study to the one defect, namely, the pilot 
But no 


until Mr 


valve important 


H. F. Witte, of 


was 
Chi 


Success 





reached 
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cago, hit upon the 


abandoning the high-pressure pilot valve 


and operating the high-pressure control 


ling valve by a low-pressure piston and 


pilot valve, taking pressure from a sepa 


rate systen 

“This at once solved the problem as it 
] , ? ] , + ; 
eliminated the rie ectionabie§ I ire 


and substituted the well-known low-pres 
sure pilot, which had been in successful 


use tor many years 


‘Mr. Witte also hit upen the exy 


r using e pressure I I a | ee 
esery 1 r pe ition ot he p t 
valve ae ce | Ss the SVsSt¢ ( ed 
sepal ( ( yin p ‘ 1¢ 
t pipe ( ( rv. the d scharg I ( 
pil c le iCk » the engine-! 
\ speci pimp was placed ‘ 
engine-re Hn etul the VV < ( 
cl reed \ r ) ) es ft ‘ 
d h rye s\ ( 
H Li-press ( ele rs t ( ) 
nto u gall 


Fr ink J Sprague becam« 


terested in electric elevators he int1 


the system of ‘“‘car-mile’’ comparis 


rowed from el] practise, and 


t has become customary to compare ele 
\ r systems by the horse-power-hours, 
kilowatt-hours, or pounds of steam con 
sumed per mile run by the elevators. Such 

comparison, made without reference to 
the fling Capacity speed, or load carried, 
s \ Va rl is 1 comparison of two 
engines by the pounds of steam consumed 


per revolution, or of two 


ithout 


their power or the effective work done by 


motors by the 


current consumed, w reference to 


each. Nevertheless, it is a convenient com 


parison of plants designed for simi 


buildings of similar character of 


ties mn 


Service 


and it 1s useful in estimating fuel 


consumption for any given plant when the 


car-mileage is known or can be assumed 


\ good average for general office service 


s 15 car-miles per day per elevator, tho 


in some buildings not more than 12, and in 
others as many as 20 car-miles are mad 
“Centrifugal pumps driven by direct 


motors have been used 


Heretofore the 


col nected elect1 a 
a f< Ww instances inefhi 
ciency of such pumps has pre cluded theit 


use; but, with the improvements now b« 


ing made, it is probable that they will 
come into extensive use in the future, as 
etMmciencie of mo tl 70 per ce ive 
ilrea been a ned, and there seems to 
be 1 r why such pumps cann he 
mad etter result 

It h d ‘ proposed t ‘ 
( rituga ~P 1 dire ( Ne ed 
st n turl es tor elevator ervice ind 
there no doubt that this form of pump 
ng apparat will come into use fo h 
service in the neer future 

The credit of having designed and buil 


actually nstalled and used in build lg 
Ss givel by he iutl r oft the paper t 
Wiilam Baxter, Jr.. who installed such an 
elevator in 1887. In general, however, the 


simple expedient of 


aut does 
tors except 1 
. 1 
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Modification of English Patent Office Practise. 
For many years the introduction of the 
system of official examinations of appli- 
cations for letters patent in Great Britain 
has been discussed, and a new law pro- 
viding for such examination goes into 
effect January I next. 
important 


There are, how- 


ever, several differences be- 
tween the new English practise and that 
own and the Patent 


Thus the examination is to ex- 


of our German 
Offices. 
tend back only fifty years and is to apply 
More important, 
than fact that in 
cases in which inventions are found to be 
anticipated, the Patent Office 
power to refuse the grant of patents. J 
the inform 


the inventor of the state of the art, but to 


to British patents only. 


however, this is the 


has no 
‘he 
object of examination is to 
leave to him the responsibility of saying 
shall issue as at 
the 


which 


whether the patent pres 


other words, government 


the 


ent; in 


makes examination the inven 


tor is now supposed to make for himself 


The English patent authorities find great 


and not unreasonable objections in lodg 
ing with the examiners of the Patent 
Office the right to refuse to issue patents, 
and they cite cases of inventions which 


subsequently became of the highest im 
but for 
fused by the 


the 


were re- 
Office, in 


portance, which patents 


German Patent 


which examination is particularly 


severe and in which the examiners have 


refuse a patent. In 
the 


the absolute right to 


this believe refusal of a 
patent, even after appeal to 


Patents, 


country we 
the Commis 
is not final, the inven- 
the 


sioner of 
tor still 
open to him; but this is seldom made use 


having recourse to courts 
of, and, practically speaking, the refusal 
Office ‘s final. 

After a citation showing an anticipation 


of a patent by the 


of an invention, the inventor is expected 


to amend his claims as he now does here, 


but still he need not do so if he regards 
the citation as improper or unjust. The 
public is, however, safeguarded by a fur- 
ther provision, that in case the amend- 
ment is not made or is not satisfactory, 
the Office may insert in the patent refer- 
ences to such prior patents as are con- 
sidered to be anticipations. The patent 


will thus carry upon its face citations, 


which are presumably good, by which 


such portions of the claims as are likely 
to be sustained in the event of a suit can 
the same time in the 
the 


be learned, and at 


event of an unjust citation inventor 
has his patent, which the courts will pre- 
sumably sustain. 

The 
mend it. 
our existing patent practise as the con- 


new practise has much to com 


We are not of those who regard 


centrated wisdom of the ages and we are 
well aware of 
results that often attend the official exam- 
lies in 
making them in any sense final. At the 
same time the errors are much more apt 


to be on the side of undue laxity than 


the necessarily imperfect 


ination, and of the danger that 


undue severity. Many worthless patents 
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are issued because the office fails to dis- 


cover anticipations; but cases in which 


patents are unjustly refused are, we 
think, rare. It may still, however, be 
true in many cases that while an inventor 
gets his patent, it may still be emascu- 


lated by narrowing the claims under the 
insistance of the Office to an extent that 
deprives the inventor of much of the pro- 


tection to which he is entitled. He has 


no defense against such action ‘by the 


examiner, except to refuse to narrow the 
claims and then, after refusal of the pat- 


ent, to appeal in succession to the exam- 


iner in chief, the commissioner and the 
courts, and sooner than do this he no 
doubt sometimes accepts what the exam 
iner will give him, even tho satisfied h« 


is entitled to more. 

The 
safeguard both the inventor and the pub- 
lic—the 


new English plan would seem 


former by pointing out the limi- 


tations by which his claims should be 


drawn, and the latter by stopping the 


practise of issuing patents which are 


known to be worthless, but which show 
no signs ot the fact upon the ir faces. 
while the Patent Office is not allowed to 


exercise judicial functions which do not 


belong to it 


properly 


Opposition to the Premium Plan in Great 
Britain. 
For nearly two years the members of the 


Society of Engineers of 


\malgamated 


Great Britain have been working under an 
agreement with the Employers’ Federa- 
tion which provides for the use of the 
premium plan. The results have been so 


satisfactory that the employers have sought 


to extend the application of the system to 
work which is not included in the scope of 
the Amalgamated Society, and as a result 
the Engineering and Shipbuilding Trades 


Federation, comprising some twenty-four 


unions, appointed a committee to consider 


the subject. The report of this committee 
has just been made public and it is an 


f the 


unqualified condemnation « system. 
Among other things the report says: 


“The 


1othing to recommend it; it is an adapta- 


premium system has absolutely 
tion of the most pernicious and degrading 
condition of employment in mcdern indus- 
trial history—the task-work system; it cre- 
ates jealousy and ill-feeling in the work- 
shop, and is the cause of endless bickering 
and misunderstanding, owing to the com- 
plicated and intricate character of the cal- 
culations involved in many of the systems. 
It has been the cause of more men being 
discharged than any strike which has ever 
taken place in the history of the engineer- 
ing or shipbuilding trades, and it will have 
the effect of keeping men, whose waning 
physical powers unfit them for the closest 
and hardest labor, from obtaining employ- 
ment, except when trade is at its busiest.” 

Our knowledge of the report is limited 
to what we have seen of it in our English 
considerable 
appear to be 


which devote 


but it 


exchanges, 


space to it, does no‘ 
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in all respects consistent. Thus, coupled 
with the that it is a task 
tem and that it has been the cause of the 
discharge of many men, goes the statement 
that it has not 
ciency. The 


was apparently that men had been dis- 


statement sys- 


resulted in increased effi- 


idea in the author’s mind 
charged because the increased output due 
to the system had made their services su- 


perfluous, while the statement that it has 
increased efficiency says 
Meanwhile, the mem 


Amalgamated Society continu: 


not resulted in 


the exact opposite 
bers of the 
to work under the system and, so far as 


indications go, to be satisfied with it and 
with its results. If this condition con 
tinues, it can hardly fail in the end t 
bring other unions in allied lines of work 


to conclude that the system is not the og 


which their imaginations have created 





It is proper at this time, altho it should 


1 


hardly be necessary, to call attention to the 


courses of free evening lectures conducted 
by the 7 7 ; 


New York 


ginning courses 


For the season now Db 


have been arranged 
Astronomy, Biology, Physical Geography, 
Electr city The lect 


by able instructors 


ures are 


and Physics 
ind eminent in the 
illustrated 
The ec 
not for children, and in fact chil 
full of inter 


several specialties and are all 


by experiments or stereopticon 


tures are 


dren are not admitted, but are 


est and information for adults of all 
classes. They are well and increasingly 


attended. Those interested will have no 


difficulty in obtaining the necessary in 


formation as to times and places 


full program is 
reproduct 


to speak f the 
United 


the absolutely free trade among its forty 


It has been 


customary 
internal commerce of the States, 
five commonwealths, as equal to the entir 
world. It 
however, to that, ac 
statistics of the Department of 
The 


according to the latest 


commerce of the 


be double 


international 
appears, 
cording to 
Commerce and Labor annual ex 
ports of 
reports 
and the imports to $11,809,000,000, making 


By this addi 


of exports and imports the transac 


nations, 


available, amount to $10,515,000,000 


a total of $22,324,000,000 


tion 
counted twice, while 


tions are f course 


in stating the internal commerce of the 


United the 


reckoned singly and then they show a total 


States transactions are only 


of $22,000,000,000. This estimate is formed 
by taking the census valuation of the man 
ufactures, 
of the 
adding thereto the cost of transportation 


agricultural products, products 


fisheries, forests, mines, etc., and 


between producer and consumer. 





International Congress of Mines and Metal- 
lurgy. 

An international congress of mines, met 
allurgy, mechanics, and applied geology is 
to be held at the time of the international 
exposition at Liege, 
It will open June 26 and end July 1. 


Belgium, next year 


The 
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section of applied mechanics will be sub 
divided as follows: (1) Machine design; 


(2) internal combustion motors; (3) me 


(4) 
(5) steam engines and 


chanical applications of electricity: 


(4) turbo-engines ; 
boilers; (6) auto-trucks. Information may 


be obtained from Henri Dechamps, gen 


eral secretary of the committee of orga 


ization, 16 quai de l'Université, Liége 


The 


International Engineering Congress at 
St. Louis. 


(Continued from pa 1381.) 
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ing the past year amounted to more than 


$12,000,000.” 
Mr S Gy 


cussed the paper and said in effect 


elevator practise in America 


most part followed after that of England 
it a considerable interval of lime, a State 
ment which would probably surprise 1 
one more than one who has been in Eng 
and and ridden on their “‘lifts.’ It was 
shown, however, by the speaker that many 
f the most prominent devices now used 
1 American elevators were actually first 
devised and u ] other le 


Mr. Bryan, of St. Louis, defended th 
electric elevate r, saving that was p 
fectly practical to run an elevator from th 
lighting circuit if only care were used not 

» attempt too rapid acceleration of the 
elevator He said the generator would 


readily stand the necessary overload for 


the short intervals required in operating 
the cars, and that so far as the generator 
was concerned the elevat need not there 
fore be taken into account at all In 


few cases of special conditions he had put 
n accumulators, but they were generally 
unnecessary. In St. Louis he said the elec 
tric elevator had practically superseded al 
thers 


For reasons alluded to above, 


account of th Section E will 
have to be deferred to a futur date 
he St. Louis Engineers’ 


in the Missouri Build 


Friday evening t 


Club gave a smoker 


ing at the Fair Grounds, which was at 
tended by nearly all the members and 


much enjoyed 


Saturday morning a general meeting 
was again held in the Hall of Congress: 
Pre Ss 


there were 


which meeting was presided over by 
ident and at 
reports by the chairmen of the various sec 


Hermany which 


tions, all of whom reported most interes. 


ing and valuable papers and discussions, 


and also delegates representing various 


foreign countries expressed in fe 


terms their appreciation of American hos 
pitality and of the work of American en 
gineers in and out of the congress 


rminal 


The 


construction of a large te 
railway a| 


New Orl 


. with 
and discharging 


Station at ans 


every facility for loading 
vessels in basins constructed for that pur 
The 


will be at Chalmette, to 


situation of 
the 


, 
pose, is contemp ated 


this dépot 


eastward of the city, and a few miles 


river. 


lower down the 
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Some New Things. 
STABLE RI 
feature of 
ies in the size and 


ADTI \MER 
larly valuable 


adjustable reamer 


thickness of the blades Each blade has 
two cutting edges and the extra weight 
and width of stock used materially reduce 


the liability of bre 


| he 


formed in the 


blade Ss are 


carefully fitted in grooves 
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AN ELI ( \ } 
length of tim I mutt vherein the 
work is placed absolutely clean, and 
has a mica d OT \ licl enable Ss the opel 


r} 
‘ 


built in two sizes 


furnaces are 


No. 1, 2 


ator to watch his work 


at present 


inches wide by 1 inches high by 

inches long; No. 2, 4 inches wide by 2 
inches high by 5 inch long The gen 
eral appearance neat ind the machine 
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may be readily attached by its flexible 
cable to any lamp socket 

A SPECIAL STEEL PLATE FAN WHEEL. 

Wall Street reports some days tell of sell- 
ing movements in the market and on other 
days they tell of buying movements, altho 
for each transaction there is always both a 
seller and a buyer. So in the blower busi 
ness the function of some of the apparatus 
is regarded as the delivering or forcing of 
air or gas at a certain place or for a cer 
tain purpose, and in others as the drawing 
in or abstracting of air or gas from some 
where, altho the mechanical agency is 
practically the same in principle and oper 
ation in either cas¢ The latter function 
of the fan blower, or its use for suction 
or for induced draft work, sometimes im 
poses special and exacting conditions. For 
instance, when fans have to be adapted to 
the handling of hot gases it is necessary 
to keep the bearings out of the way so that 
they may not be overheated, and this re 
quirement has led to the construction of 
the fan here illustrated In considering 


I 


the design here shown it may be well to 


remember that usually the fan is of con 
siderable size For instance, two large 
units have been built with the wheels 11 
feet in diameter to furnish induced draft 
in the power-house of a street-railway 
plant In the present construction the 
designer has avoided the objectionable 


features of both a thru shaft with a bear 
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in Fig. 1, the hub of the wheel is at or 
near the center laterally, and in Fig. 2 is 


shown how the bearing is permitted to be 
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from the rim to the center, completely 
overcoming any tendency to twist. The 
cantilever bearing which extends into the 

















FIG. 2. SPECIAL CIRCULATING FAN FOR HOT GASES. 


brought in close to the hub by the inwardly 
projecting conical shape of the case. It 
will be seen that the spider of the wheel 

















FIG. [ 


ing on each side of the wheel, one of which 
would necessarily be in the path of the 
heated current, and also of an overhung 


wheel with a hub at one side \s shown 


SPECIAL STEEI 


PLATE FAN WHEEL. 


is made of I-beams which have about 
three times the strength of a double set of 
T-arms as usually employed. In addition 


to this, every blade has bar-iron braces 


conical shell is water jacketed These 
fans are built by the American Blower 
Company, Detroit, Mich 


IMPROVED SPLIT COLLAR FOR SHAFTING., 


The collar here shown is evidently 
quickly and easily applied and should hold 
securely. The halves of the collar are 
united by an oblique tongue and groove, 
and when the pins are inserted the parts 


cannot be separated whether the collar is 
on the shaft or not. The holes for the 
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IMPROVED SPLIT COLLAR FOR SHAFTING 


pins are drilled straight and cut into or 
overlap the shaft hole an appreciable dis- 
straight 


nn 11 
tance. The pins are normatily 


and an easy driving fit in the holes, and 
are flatted obliquely on one side sufficiently 
to clear the shaft when they enter but to 
tighten upon the shaft and hold the collar 
securely in position when they are driven 
farther. These collars are made by David 
B. Snyder, Coluinbus, Ind 

20-INCH HIGH-SPEED LATHI 


This lathe has been designed to meet 
the demands created by the use of the 
new high-speed steels,and at the same time 
to handle satisfactorily small parts, as well 
as the larger classes of work within its 


capacity. The bed is of a broad box pat- 
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tern stiffly ribbed; the spindle runs in self- 
oiling, phosphor bronze boxes, and has 
deuble back gears, the ratios being 3%4 
and 12 to 1. The drive is by a three-step 
cone pulley taking a 334-inch belt, the 
largest step being 14 inches and the small- 
est 914 inches diameter. The front bear- 
ing of the spindle is 3% inches diameter 


bolts, 
ina 


dle. 
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front qgne of which is adjustable 


slot to clear the compound-rest han 


The 


change gears in the equipment 
2 to 23 (including 11%) threads 


inch and for each thread five rates of 


feed for turning are obtainable, these rang 


ing 


from 


spindle. 


0.0035 to 0.125 inch per turn of 
The gear box for the five changes 




















FIG. I 20-INCH 


by 542 inches long, and the hole thru the 
spindle is 1 7-16 inches diameter. With 
the three-speed countershaft shown, twen 
ty-seven speeds are obtained, eighteen of 
which are of course geared. The carriage 
has bearing surfaces at front and rear 29 
inches long by 11% inches wide, is fitted 
with compound rest, and power cross and 
angular feeds with graduated adjustments 
are provided. At the right of the apron 
is a handle for reversing the carriage feed, 
this handle controlling, thru a rod, re 

versing mechanism placed under the head 


The cutaway tailstock is clamped by two 


\ 
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machine with their pulley turning al 


tachment 
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HIGH-SPEED LATHI 
will be noticed under the head in Fig. 1 
Its mechanism is arranged as in Fig. 2 
The lower set of gears is carried freely on 
a hollow shaft driven thru the change 
gears which actuate the short shaft at the 
top of the bracket, the latter shaft being 
coupled or disconnected from the feed 
screw by a clutch. A sliding key operated 
by the lever to the right of the gear nest suspend 
connects any one of the five gears to its” the ha 
shaft, thus causing it to act as a driver the rig 
for the gear cone and feed rod directly the 
above. This lathe is built by P. Blaisdell show: 
& Co., Worcester, Mass., who will equip The 1 
ont — TM 
i | I 
| || 


EE 
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SELF-LOCKING TACKLI BLOCK 
This block, as its name implies, is a 
f-locking affair and will hold the load 
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and gripped firmly between sheave and 


held to 
lowed to run back slightly 


roiler—when the right and al 


by means of 


hallow spiral groove or path leading 


circumferential groove in 


off from the 
vhich the rope normally travels. A short 
pull on the fall releases the load and a 


ft guides 


slight movement toward the k 
the repe back to it irmer path on the 
— » } +s ‘ } 
eve, the roller above preventing jam 


ming of the rope, and thus allowing it to 


be released easily. The block is made in 
various sizes, and for loads up to 4,000 
pounds, by the Walton Self-Locking 
slock Company, Boston, Mass 
A BLACKBOARD COMPOUND 

Levi Hornor, Wichita, Kansas, has 
ently obtained a United States patent for 

position of matter for application to 


the walls of buildings or other surfaces 
vhere a blackboard is wanted. The in 
gredients are: I part plaster of paris, 2 
pa lampblack and 3. parts Portland 
ement. Whether the parts are by weigh 
ir otherwise is not stated. The ingred 
ent are horoughly intermixed nd 


ended into a homogeneous compound, a 


added 


The con 


ufficient quantity of water being 
| 


give the consistency of paste 


pound is then spread upon the walls of 
the buildings or other surfaces to be 
oated with a trowel or other tool, or it 


may be molded in slabs of suitable length 
and secured to the walls in any desired 
nanner The crystallization or setting 


holds the lampblack unchanged in_ the 


mixture, forming a solid impervious cake 


of the same density and color throughout 
its mass. The compound thus applied 
presents a hard, black finish which will 
effectually resist the action of water, will 


not rub off and will readily take chalk 


marks, which may be easily erased 


Personal. 
J. K. Robinson, of Iquique, Chili, who 
represents the Westinghouse and_ other 
United States manufacturing interests on 
coast of South America, is now 
country, with headquarters with 


Peck & Co., 


the west 
in this 
William E 
New York 

7 
castle-on-Tyne Electricity Supply Company, 
Ltd., is this ¢ m 
pany’s plant supplies current for the Arm 
strong-Whitworth shipbuilding yards and 
as well as furnishing 


116 Broad street, 
Risley, chief engineer of the New 


now in muntry The c 


other large works, 
power for the electric line recently inaugu 
rated by the Northeastern Railway 


Business Items. 
existing be 


The partnership heretofore 
tween Messrs. John G. and Eugene I. Blount 
under the firm name of J. G. Blount & Co., 


selling metal-working ma 
Mass., was 


manufacturing and 
chinery, Iverett, 
on October 3 The business. will 
tinued by the J. G. Blount Company, a 
poration organized under the laws of Massa 


ete dissolved 
be con 


cor 


chusetts 

Philadelphia, Pa., 
generators and 
Philadelphia, 


Dodge & Day, engineers, 
have placed the orders for 
motors for Alexander Brothers, 
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with the Western Electric Company; for the 


shafting, hangers, etc., with Geo. V. Cresson 
Company, and for wiring with the Buchanan 
Company, all of Philadelphia. This firm of 


commissioned to in 
lately 


engineers has just been 


stall a heating system in the building 
acquired by Alexander Bros. at 412 North 
Third street, Philadelphia, and has _ also 
taken charge of the installation of additional 
motors at the plant of Schaum & Uhlinger, 
Second street and Glenwood avenue, Phila 
delphia, 

The Northern’ Electrical Manufacturing 
Company, Madison, Wis., recently shipped to 
the New York Edison Company, thirty-four 
of its variable-speed motors operating on the 
Northern two-wire field control system. These 


motors will be directly coupled to blowers fo1 
sub 


wling the transformers in the various 

stations of the comnany There were also 
shipped recently, nine small Northern mo 
tors to be installed in the sub-stations of the 
Lrooklyn Rapid Transit Company This 
makes a total of seventy-five Northern mo 


the two companies, aggre 
60-kilowatt 


tors now in use by 


1,500 horse-power. A 


gating 


Northern balancing set has been shipped to 


the New York Edison Company for the equip 
ment of its Waterside station 
Manufacturers. 

The Upson Nut Company thinks of enlarg 
ing its Cleveland, ©., plant 

The hosiery mill of W. H. Sheafer, at Wi 
conisco, V’a., has been burned 

The Indiana Canning Company, Evansville, 
Ind., intends to enlarge its plant 

The rug factory of the Fries-Breslin Cou 
pany, in Camden, N. J., has been burned 


The plant of the Greenville (Miss.) Boile 


& Machine Works has been damaged by fire 
The plant of the American Sheet Iron 
Company, Phillipsburg, N J., has been 


burned 

The 
Company, at or 
burned. 


Lumbe! 
been 


People's 


the 
Salem, O., 


planing mill of 


near has 
addi 
Wool 


Ont., that an 
the Clyde 


Lanark, 
shortly to 


It is stated at 
tion will be built 
en Mill. 

The branch factory of the Columbus 
Handle & Tool Company at Madison 
enlarged 


(Ind.) 
has been 


made to a ma 


Company 


Alterations are about to be 


shop of Schutte & Koerting 


chine 
Philadelphia. 

Cc. H. Snow, of 
County, N. Y., is 
project 

The 
ington, Ky., is to 
nbout 100 more men 


Point, Broome 
brick 


Willow 
interested in a fac 
tors 
lron Works Company, of Coy 


addition to employs 


Stewart 


have an 


The Talk-O-Phone Company, Toledo, O., is 


about to issue bonds for the increase of facili 
ties for manufacture 
S. H. Freneh & Co., paint and varnish 


makers, Philadelphia, are starting to build a 


plant in Camden, N. J 

The car wheel foundry of the Bass Foun 
dry & Machine Company, Ft. Wayne, Ind., 
has just been enlarged 

The Ravenna, O., plant of the Overland 
Yorsted Mills Company will be enlarged to 
the extent of $100,000 

The National Ice Company, San Francisco, 
Cal., will, it is understood, build a 50-ton-a 


day plant at Riverside 

The Board of Trade, Mt. 
secure a plant from Philadelphia, Pa., 
hosiery. 


Holly, N. J., may 
for the 
manufacture of 
The Business Men's Association, 
N. J., is in touch with two silk plants which 
think of locating there. 
The Hendrick Manufacturing 


Paterson, 


Company, 
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and Carbondale, Pa., 
for additions 
Metal Wheel 
Springfield, O., is 


metals oils, 


ground 


perforated 
has broken 

The 
Davenport, 
ing a new 


Bettendorf Compangs, 
Ia., and 


building at 


erect 


Springfield 


Tenders have been asked for building an 
addition to the plant of the Chipman-Holton 


Knitting Company, Hamilton, Ont 
Cincinnati, 


plant 


Elevator Company, 
76x100-foot, two-story 


Vine 


The Reedy 
©., is to have a 


erected on Second street, near 
The McCaskey Register Company, Alliance, 
building an addition 


other for the wood-working department 


O.. is and will erect an 


The Colonial Distillery Company's plant at 


veral weeks 


Trebeins, O., which was burned s: 
ago, may be rebuilt at some other place 
The Covington, Ga., machine shops have 


Rainey, of Eatonton, 


the plant 


hands a & 
the purchaser, intends to enlarge 


changed 


A contract has been let to build a 232x165 


foot addition to the machine shops of the 
Brown Cotton Gin Company, New London, 
Conn 

Nanton Whinary and son, of Toledo, O., 


looking into the 


Mich., 
starting a 


have visited Saginaw, 


possibilities of eanning factory 


there 

The Mihalovitch-Fletcher Company, Cin 
cinnati, O., distiller, ete., has purchased prop 
erty on which it expects to erect a large 
plant 

A. F. Allen, of Shady Dale, Ga., is organ 
izing a company at Cordele to manufacture 
his patent cotton planter and fertilizer dis 
tributor 

Work has begun for the erection of a new 
foundry building for the Davies & Thomas 
Company, Catasauqua, Pa It will be 231 
feet long 

The Conrey & Birely Table Company, Shel 
byville, Ind., has let a contract for a new 
building, three stories, 60x150 feet, at its 
large plant 

The Union Machine Company, paper ma 
chinery, Fitchburg, Mass., has bought 100 


acres at Westminster and is expected to build 
a plant there. 


automobile fac 


A nut and bolt works, an 
tory and an automatic screw machine or 
screw-making concern are looking for loca 
tions in Peoria, III. 

The Ontario-Slocan Lumber Company, Ori! 
lia, Ont., and Slocan, B. C., proposes to pro 
ceed with the completion of its sawmill plant 
at Slocan before long 

Colgate & Co., manufacturers of soap, ete., 
Jersey City, N. J., are about to erect another 
factory building, 7814 feet wide, 83% feet 
deep and 75 feet high 

The City Improvement Association, Three 
Rivers, Mich., is in communication with Mr. 


bickhart, of Leslie, who thinks of building a 
new flour or grist mill 
Henry Behrens & Co., of Winona, Minn., 


are erecting a factory for the manufacture of 
washboilers and antirust ware, besides spoons 
and other small articles 

Preparations have been made for the fif 
tieth anniversary of the Walker & Pratt 
Manufacturing Company, stoves and heating 
apparatus, Watertown, Mass 

The Iron Rolling Mill Company, of Fort 
Worth, Tex., has let the contract for the bolt 
building, 60x200 feet. Contracts for other 
buildings are to be let later 

By order of the United States court the 
plants of the American Clay Working Ma 


chinery Company in Willoughby and Bucyrus, 
O., are to be sold October 20 


A 227x102-foot, two-story office building 
and repair shop is about to be built at Sec 
ond and Wyoming streets for the Philadel- 


phia Rapid Transit Company 
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By a fire which burned a plant at Chehalis, 
Wash., of the International Milk Condensing 
Company, valuable machinery was destroyed, 


especially in the can-making department. 


A permit has been granted the Pittsburg 
(Pa.) Valve Foundry Company for a brick 
and steel shop and office at Twenty-sixth 


street and the Allegheny Valley railroad. 


The Duluth (Minn.) Tar Compahy has 
bought 50 acres and proposes to build a plant 
for the utilization of the tar product of the 


Zenith Furnace Company, it is understood 
Edward R. Ladew 
& Ladew, 
Glen 


& Ladew 


Fayer 

York 
the 

Charlotte, 


succeeded 
New 


also 


has 
leather belting, 

Cove, L I.) 
Company, 


weather 
city (factory 
Fayerweather 
a. © 

It stated Uniontown, 
about being started by 
Wheel & Mine Supply 
to for 


Pa.., 
the 
on 

and 


that work 
McConnell 
building 
machine 


is at 
is 
Company a 


be used a wood-working 
shop 
The 
jiand, 
knit 
21 
posed 
The Woolen 
Fr H. of 
urer, and whose plant 


slau-Farber Company, Cleve 
to manufacture 


headquarters 


Friedman 


. been organized 
The 


street 


has 


g,oods temporary are 


at Bank A large factory is pro 


Moosehead of which 


Drummond, 


Company, 
Bangor, Me., 
at Abbott 
expected to 


is treas 


burned 
next 


was 
rebuild 


some time is 
spring 

It 
W ilsey, 


Klectri« 


W J 
Valley 


that 


Eugene, Ore that 
for the Willamette 


Company, 


is stated at 
manager 
Railroad announces 


surveyors are surveying Sites for power 


plants. 

The American Oak 
cinnati, O., allied 
derstood, locate 
Harriman, Tenn., 
of $100,000 


Leather Company, Cin 
will, it 


factory 


is un 


at 


or interests, 
acid 


the 


a tannic 


to in neighborhood 


cost 


Rapids, 
Stiles, 


Grand 

W. 
business 
blinds 


site at 


by E 


continue 


A four-acre 
Mich., 
who, with 
of Stiles Bros 


will 


factory 


has been purchased 
son, will 


there. 


Lhe 


and 


his 
Sash, doors 
be made. 

A 
which 


enterprise in Knoxville, Tenn., 
making machines for bagging pur 

Whittle I Machine Com 
machines used especially for 


new 


is 


the igging 


The 


packing meats. 


poses, is 


pany are 
Re 
the 
con 


A representative of the Cleveland (O.) 
Window Company has visited 
Club, Bluffs, la., to 


proposition the opening of 


versible 
Council 
for 


Commercial 
fer on 
branch 

The 


of a 


a a 
factory 

let for the 
D2x175 feet, 
Jamaica Plain, 
G. Plant 


has been erection 
six-story addition, 
one-story building at 
Mass., the Thomas 


manufacturer. 


contract 
and a 
foston, 
for Company, 
shoe 
The 
story and 
to the plant of the 
Company, at Ashland 
Creek, Vhiladelphia 
The Fred M 
pany, Milwaukee (or 
making additions to 
been the 
chine shop extension 


The 


awarded for a two 
40.6x64.3 feet, 
Fork & Hoe 


Frankford 


been 
addition, 

American 

and 


contract has 


basement 


avenue 


Prescott Steam 
West 
its 


Pump Com 
Allis), Wis., 
plant Work 
foundations of the 


is 
has 
on ma 


begun 

of St 

with 
J 


Works Company, 
been incorporated 
$10,000 Edwin J 
I), Patten and 
incorporators 


Western Iron 
Paul, Minn., 
capital of 
Mathieson, T 
are the 

The 
Tex., 
establish 
patented by 
there on El 

The Twentieth Century C 
pany will build a factory 
The company is controlled 


a 
B 
sealz 


has 
Curry, 


George 


El 


proposes 


Paso, 
to 
device 

office 


Settler Company, 
which 
mining 


an 


automatic 
new concern 
plant to make 
Charles Allen, 


Paso street. 


is a 
a a 


who has 


ash Register Com 


at farberton, O 


largely by officials 
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of the Carrara Paint Company, which also 
hes a plant in Barberton 

A company has been organized at Fort 
Worth, Tex., to build a bolt and nut factors 
at a cost of $200,000. W. K. Fogg, of Ohio, 
is president Employment will be given to 
between 300 and 400 people 


The Reed Manufacturing Company, Spring 


field, O., has built a shop, 30x95 feet, 2% 
stories It will manufacture rag carpet and 
rug looms, also bread mixers, bread kneaders 
and cement building blocks 

fhe Fair Haven Art Glass Company has 
been formed, and it will build a plant, 112x 
150 feet, two stories, at New Haven, Conn 
The president is Chas. G. Denman; secretary 
and treasurer, Wm. H. Rowan 

A irge fire in New York has damaged 
packing-house and refrigerating establish 
ments including plants occupied by the 
Cudahy Packing Company, T. H. Wheeler 


Company and G. H. Hammond Company 


J. < 


( ompany, 


love, of the Rigby-Clove Manufacturing 


harvesters 
that 
ribed to 


Portland 


maker of combined 


Pendleton, Ore i suf 


stock 
location of a 


s quoted as saying 


ficient has been subs insure 


the 


new factory in 
for tl 
Daven 

ma 
{OxS0 
10x60 
la., 
Foundry 
t a 


have been made for a plant « 


Manufacturing 


lans 
Red Jacket 
port, Ia., 


chine sh 


Company, 


with a foundry, S85x200 feet 
p, 


house, 


S2xZ00 rattling room, 


power $2x.v”; pattern vault, 


Phe 


secur 


Club, Sioux City, has 


the 


gin 


Commercial 


that Iowa 


Company 


for place 


will be operations a 
Third 


+) 


which 
acquired plant on West 
« 


stree 


propri 


recently 
H. ¢ ( 


etors 


rhe Ingram 
ganized, the 
A. H. Clark, F 
all Wausau, Wis 
poses to build a 


Wis 


Sons are ie 


hristiansen 


Lumber Company has been or 
urtis, 
Dahl, 
pro 


Coun 


incorporators being C. 8S. ¢ 
H. Pardoe and Peter 

rhe company 
Ingram, 


men 
mill at Gates 
4 8 

A 
Ind., 
cently 
ion, of 
matter 
cial Club 

Dr. J. S. Henderson, of 
a deal for the manufacture 
Waterloo The company 
plant this fall with a capital of 
will be the Waterloo 
Company 

The 
Seabury 


be built at Marion 
Hardware Company, re 

John Morris, of Mar 
Hotel, interested The 


brought the Commer 


will probably 
Morris 
incorporated 
the Morris 
will be 


plant 
by the 
is 


before 


la., 
artificial 


Oskaloosa, has 
ot 
will 
$50,000 


Artificial 


closed 
erect a 
It 
Ice 


at 


ice 


known 


as 
Driggs 
Pa., 


time 


the 


Sharon, 


works of 


Company, 


rapid-fire 
Ordnance 


gun 
at 
second 


will, it is reported, be enlarged a 


before the foundations are completed and the 
main building be made 440 feet in length in 
stead of 300 

Edwin Gledhill, business manager of the 
Marston Worsted Mills, Skowhegan, Me., is at 
the head of a spinning factory to be estab 
lished there rhe new concern is called the 
Maine Spinning Company A building has 
been secured 

The National Drill Company, Cambridge 
City, Ind., has been purchased by the Roder 
ick Lean Manufacturing Company, Mansfield, 
oO It is the purpose to double the capacity 
The factory will make a specialty of drills 
and cultivators 

B. F. Freeland, who has been manufactul 
ing steel tanks at Middlebury, Ind., has pur 
chased the plant of the Star Tank Company, 
Goshen, Ind., and will manufacture on a 
larger scale rhe Star company has bought 


another building 

Nashville, Tenn., thinks it has substantially 
assured the location there of a Southern 
plant of the American Skein & Foundry Com 
pany, of Chicago, Ill, and elsewhere The 
Retail Merchants’ Association has been work 


ing on the matter 





Is" 
rhe Clover Leaf contracted irry, abou 

October 8, the 400 employees of the Amer! 
ican Arithmometer Company from 8S Louis 
Mo., to Detroi Mich tog witl the 
household goods of the « iplovees Ihe on 
pany has just completed new ry in 
Detroit 

Lithographi stone qua ‘ near High 

rolls, Ot County N. M ‘ posed 
\ { \ I >) tu S il 
I I g ] M Blodae 
cer i ae 
Jas I Sm 
rv re t plar J. A 
ipa Cir n oO. W 
st is t Ss n in ¢ t I i 
fully rvered by ns ! l in 
a comparatively SI | ! I 
valu he np Ke 
are to be made a I 

rhe LI. Henley Swivel ¢ ing ¢ 
been in« Dp ited W i] h 
$10,000 by Brown Il \ n J Anas 

ta rhe | lq \ xz wi 
2 It Is ‘ | I al ] I | W 
Mr. Henley resid Ile 

swivel coupling 

A new sta mpany, t M rod 
Company is ed in ration papers in 
Albany and is ex] i 1 doa plant in 
Oswego, N Y rh ipital stock Ww be 
S200,000 A. P. Murdock and Kk Ine gz 
of Osweg nd William I’. B sles \ 
burn, are named as dire ~ 

The Wabash Va Found: & Machi 
Shops f Vir nnes, Ind yy ed Frank 
Clark and Il \ I nee 1S7 na en 
purchased y | S. Sheperd, st tary is 
urer of the Vin Paper Company, wl 
Will put in new equipment throughout in 
cluding the latest machine s 

Ly A. MehKechnis I urg, Da 1) 
Taft f Vicl art Rocl N \ et 
are arranging tol hi establishment rt 
plant nea Mumford, N ‘ ke plaste 
from wood pulp ‘ rh (‘on idated 
Wheatland Plaster Company Mumford, i 
in touch with the new ente ‘ 

The Mayo Life Boat Company wants the 
council of Monroe Micl furnish ten 
acres of land on the wate front with rail 
road fa ities lor this grees el 
a plant Sting $00,000, and will employ lo 
men Phe flicers t npany are mak 
ing Sandusky thei headquarters 

Yearwood & MelDonald, a tirn naval 
stores operat which John B. McDonald 
Melrose, Fla s member, propose to erect 
a plant on the s ‘ Lake Santa Ie nea 
Melrose, with a ip of 30,000 
lumbet 100,000 hingles and severa thou 
sand yee and ites dally 

The National Brass & Metal Company, 
Minneay s, Mint \ begin Novemb« l 
th construction i three-story manufa 
turing lildin OOX1L20 feet It is expected 
to have the structt eady vr cupancy by 
March l The nee iis negotiating 
for the er on f a new factory it Winr 
peg, Ma sa ral 

rhe Burrs Manuf ring Company, 0 
chinist, of Bradley, I has iken it 
papers for he nerea f its capital s | 
from $10,000 to § Ouv Mos hi new 
stock wi probably be pla ed with Chicag 
parties, who are engaged in the same né 
business and expec to move t Bradley and 
consolidate with the company 

Three Seattle Wash men, Leonard I 
Spear, A. L. Sutton and H. M. Orr, have s¢ 
cured the exclusive right to manufacture and 
sell in the State of Washington coaline, a 
new kind of fuel It is a patented artick 
made of coal dust and coal washings com 
pressed They have incorporated and intend 


to 


construct 


a plant at 


Issaquah 
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A factory will be established at Fort 
Dodge, Ia., for the manufacture of the four- 
horse evener of J. F. Ford and others. The 


enterprise will be known as the Ford Manu 
facturing Company. Some of the machinery 
for the manufacturing of the iron work 
been ordered. The .actory will be later en 
larged and other farm implements built. 
The Muskogee Oil Refining Company has 
filed articles of incorporation at Muskogee, 
I. T., in the office of the United States clerk. 


has 


The ineorporators are Alfred Abeel, C. T. 
Madison and John R. Finks, of Corsicana, 
Tex., and H. G. Baber and Grant Foreman, 


of Muskogee. The company is capitalized for 
$50,000 and will, it is reported, build a plant. 


The Phoenix Fire Extinguisher Company, 
Chicago, Ill., has closed a contract with the 


Association for the 
Chicago Heights. 
Martin An 
vice presi 


Chicago Heights Land 
location of its works in 
The officers of the company are 
drews, president; Rockwell King, 
dent; R. J. Ryerson, secretary and treasurer. 


The general office of the company will be in 
Chicago Heights. 

The directors of the Adder Machine Com 
pany, of Detroit, Mich., have decided to lo 


factory at or Wilkesbarre, Pa. 
to accommodate 500 employees will 
The 
dif- 


s one 


cate the near 
A factory 
be built 
product of 
ferent adding 
that 
the standard 


used. 

comprises five 
which 
with 


Electric will be 


this 


power 
company 


machines, among 
used in 


typewriters 


can be connection any of 


Akron, O., 
Machine Company, which 
The incorporators are 
IF. Townsend, W. 8 
and J. V. Welsh; 
The will 


A plant at is proposed by the 
Williams Electrical 
has just been formed. 
Harry Williams, J. 
Matthias, Talma R. Smith 
capital $100,000 company 


stock, 


manufacture electrical machinery and sup 
plies of many kinds Mr. Williams is the 
inventor of an electric safety clutch. 

The American Agricultural Packing Com 


with a capital 
addition 

yards industries of Chicago. 
Taliafera will be the manager 
and F. A. Wilder the superintendent of the 
new plant. Both have been for con 
nected with the packing industry of Chicago 
The plant will of six buildings. 


pany, organized in New York 
stock of $2,500,000, will be the next 
to the stock 
Thomas W. 


years 


consist 


Manufacturing Company, manu 
sawmills, etc., 


The Geiser 
facturer of threshers, 
Waynesboro, VPa., will increase its capital 
stock from $750,000 to $1,000,000 in Decem 
ber. Employees from Waynesboro have start 
ed to work in the company’s plant at Green 
machinery to be used in 
Metcalfe gasoline engine. 
660x216 feet, will 


engines, 


castle, 
manufacturing the 
The new foundry, 
start up. 


erecting 


soon 


The Chandler & Taylor Company, manufac 
turer of engines, etc., Indianapolis, Ind., has 
let the contract for its boiler shop on its new 
The building wiil occupy a space 114x 
200 feet, and when the machinery is in 
stalled .it will represent an outlay of be 
$30,000 and $35,000. The company’s 
foundry at the new site has been finished for 
time. One feature at the new plant 
will be the assembly hall, which will be 80x 
160 feet 
iences for the employees will be prepared. In 


site. 


tween 
some 
> s * 

Reading-rooms and other convyen- 


all, nine buildings will be erected. 


Iron Works, San Francisco, 
the properties of the former 
Shipbuilding Corporation, 
been sold at public auction by order of the 
Feileral Court of the District of New Jersey. 
The only bidder was Francis D. Pollock, rep 
resenting the reorganization committee of the 
new shipbuilding company, 70 per cent. of 
the stock of which is said to be owned by 
Charles M. Schwab. His bid, the minimum 
allowable under the terms of sale, of $1,700, 
ocd, When the reorgan- 


The 
Cal., 
United States 


Union 
one of 
has 


was accepted. 
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ization is complete the new company will be 
capitalized at $33,000,600, of which $3,000,- 
600 will be in bonds. Mr. Schwab is quoted 
as having expressed an intention to make the 
Union Iron Works the greatest of the sort in 
the country, if not in the world. 





New. Catalogs. 
Emery Wheel Company, Worcester, 
Leaflet descriptive of “India” oil 


Nol ton 
Mass. 


stones. 


The Hart & Cooley Company, New Britain, 


Conn. Miniature catalog of steel lockers 
Illustrated. 34%4x6, paper. 
Gisholt Machine Company, Madison, Wis. 


Illustrated price list of solid adjustable ream 
ers and arbors made by this company. 4x914, 
pp. 15, paper. 
Kempsmith Manufacturing 
Wis. “Kempsmith’” milling ma- 
and attachments, described in detail 
illustrated. 3% x6, pp. 12, paper. 


Company, Mil 
waukee, 
chines 

and 
Com 
illus 
applica 
motors to 


Manufacturing 
Bulletin No. 3 
representative 


Northern Electrical 
pany, Madison, Wis. 
trating a number of 
tions of Northern 
machine tool drive. 


variable speed 
7x10, pp. 11, paper. 
San 
Jack 
valves, 


half 


Valve 
Shore, Va 
high pressure slide 
detail and illustrated by 
tones and drawings. 6x9, pp. 35, paper. 


American Balance 
Francisco, Cal., and Jersey 
Wilson” balanced 
described in 


Company, 


New Jersey Founary & Machine Company, 
9-15 Murray street, New York. Booklet de 
scribing the “Omega’’ toggle for fastening 
brackets and fixtures to hollow brick, tile, 


wood and metal lathing, et: 2 lox6, pp. 12, 
paper 
J. E. Reinecker, Chemnitz-Gablenz, Ger- 


Illustrated catalog of 
chines, plain, universal, hand, and 
special, gear, worm and worm wheel cutting 
machines, horizontal and vertical boring ma 
chines, cutter grinders, grinding machines 
and lathes. The catalog is excellently printed 
and contains interesting interior views of the 
Reinecker works. Many of the machines are 


milling ma 
vertical 


many. 


of novel and interesting design. 5x74 
inches, pp. 287, cardboard. 

R. K. Le Blond Machine Tool Company, 
Cincinnati, Ohio. Catalog showing the full 


line of lathes made by this company, includ 
ing standard engine lathes from 10- to 30 
inch swing, quick-change lathes, high-speed 
engine lathes, reducing lathes, motor-driven 
lathes, manufacturer's lathe, gap lathes and 
turret lathes. The machines are described 
fully and illustrated in detail There are a 
number of features shown, such 
as translating gears, the use of which en- 
ables both United States standard and metric 
pitches to be cut with Le Blond lathes; the 
threading attachment which can be 
used on all Le Blond lathes, and the gear ar 


interesting 


coarse 


rangement in the quick-change lathes. 6x9, 
pp. 91, paper. 
Miscell 
isceHaneous Wants. 
{dvertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 


should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 
Caliper cat. free. E. G. Smith, Columbia, Pa. 
Punches & dies. Wal.M.Wks.,Waltham, Mass. 
Addressing machines for office use. Joline 
& Co., 123 Liberty St., New York. 
Will buy or pay royalty for good 
machine or tool. Box 282, AMER. Macu. 
Light mach’y to order; model work: rub- 
ber molds. J. W. Weir, Bridgeport, Conn 
Light and tine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 
A practical book, “Dies and Diemaking,” 
post paid $1. J. L. Lucas, Bridgeport, Conn. 
Steel name and monogram name stamps; 
diesinking ; write for estimates. J. L. Lucas, 
Bridgeport, Conn. 


patented 
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designed and con- 
Sole Cuting Ma 


Automatic machinery 
structed by the Wellman 
chine Co., Medford, Mass. 

Wanted—Scranton School books, 
cal engineering course. Particulars to 
456, AMERICAN MACHINIST. 

Auto. machinery of all kinds designed and 
built; hardened and ground work, flat or cir- 


mechani- 
Box 


cular. Wiebking, Hardinge & Co., Chicago. 
Have several thousand dollars to invest, 
with services, in good, profitable business ; 


manufacturing preferred. Box 462, Am. M. 


For Sale. 


Twelve “Hartford” automatic stud ma- 
chines, complete with wire stands and coun- 
tershafts: will be sold cheap te close bank- 
rupt estate. Frank H. Allen, Norwich, Conn 

For Sale—1 Farrel Foundry hydraulic 
pump and press; SOO tons: $1,950; will 
sell very reasonable; perfect condition. H. 
M. Crowell Mfg. Co., 6th ave. and 13th st., 
Newark, N. J. 


cost 


Patterns, drawings, jigs and special tools, 
with many nearly finished parts for a mod 
ern, heavy, 16 in. and 18 in. engine lathe; 


fine chance to build yourself 3 or 4 lathes, 
and clear cost of outfit sox 478, Am. M 

I can sell your machine shop (or other 
business), with or without real estate, no 
matter where it is or what it is worth. Send 
description, state price, and learn how. W 
M. Ostrander, 111 North American Bldg 
Philadelphia. 

Fire Sale—Bargain Prices Bench lathes ; 
forges, $6.90; Yankee calipers; dividers, in 
side. outside, 3, 4. 5 in... 35e steel scales, 4 


bits in 


to 9 in., 25c.; 13 Jennings canvas 
roll, 4, to 1 in., regular price $3, our price 
$2.15: tesly disc grinder screw cutting 
lathe, $40: three-dollar breast drills, $2 


Swiss and Stubs files, 4 to 8 in., retail 50c. to 


75ec., our price 20c.; combination squares, 12 
in., complete, hardened blade, $1.10; com 
bined drill gauge and block, hold 60 drills, 
retail $5, our price $3.75. Call before assort 
ment is broken. Frasse Co., 38 Cortlandt st., 
New York. 

For Sale—Four Watts-Campbell Corliss en 
gines, 24x56; 400 horse-power at 100 Ibs 
steam pressure; 70 revolutions per minute; 
fiywheel—diameter 20 ft., face 46 in.; condi 








tion first class. One double Watts-Campbell 
Corliss engine, 18x42; 250 horse-power at 
same pressure; 91 revolutions per minute: 
flywheel—diameter 16 ft., face 32 in. One 
N. Y. Safety engine, 12x12; 75 horse-power 
at same pressure; 250 revolutions per min 
ute; 2 belt wheels, 4% ft.: diameter 17% in 
and 13 in. face. Will sell singly. Can be seen 
in New York city by addressing The United 
Electric Light & Power Company, 1170 


York 


Wants. 


idvertisements only in 
Rate 25 cents a line 
words make a 


Broadwav New cits 


Situation and Help 
serted under this head. 
for each insertion. About sir 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 


ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 


will not he 
will be de 
letters of 
value 


to be forwarded; but replies 

returned. If not forwarded they 
stroyed without notice. Original 
recommendation or other papers of 
should not be enclosed to unknown corres 
pondents. Only bona-fide situation want or 
help want advertisements inserted under this 
heading. faency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates present address of 


advertiser, nothing else 
CONNECTICUT. 

Machine shop foreman; wide 
automatic machinery and machine tools; 
34. Box 420, AMERICAN MACHINIST. 

A manager and superintendent of a well 
known Connecticut concern would like to 
correspond with parties in want of a general 
manager or superintendent with plenty of 
business tact, mechanical and executive abil 
ity, practical and up to date: can handle the 
mechanical and business end if required ; look 
me up and get my reasons for wishing to 
make a change; have had the experience you 


experience ; 


age 


require; if you are starting new, I am the 
man you want: right in my prime and a 
hustler. ‘Inventive,’ care AMER. MACH. 


ENGLAND. 


A firm of engineers can thoroughly recom 
mend their works manager, who has been 
with them for the past four years and who is 
a good engineer and commercial man, with 20 
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Radial [Stresses Due to Centrifugal Force in Fig. 1 represents a circular ring of ho- The centrifuga 
Revolving Bodies. mogeneous material and of even thickness. perpendi a 
BY A. M. LEVIN. The centers of gravity of the two half- C 
In connection with the design of steam circular plates, of diameters D and d, are 
turbines, details which are expected to re- located at points c and c:, respectively, and Ii g the weig 
volve at high velocities are frequently met the distances from these points to the [I £@an 
; p?— 
with, and the question arises: to what ex- diameter are as marked in the figure Phe 2 
tent will the material be strained, due to location of the point c:, which is the center f the accelerat 
the centrifugal force when revolving at the of gravity of the half-circular ring, is not c g 
required speed, and what form, if given to. generally given in any mechanic’s hand ) the ce fr 
the revolving body, would insure the great- book, but it can be easily determined, as y of 
est strength: The determination of the the moment of the force, due to gravity 
C P 
Vv ee 
P ‘ 
a | 7 ba vb i.-.—.— © 
' ; ’ ! ‘ 
; . 
° ‘ / / 4 
‘ ‘ 4 ‘ 
‘ ‘ 4 / 
‘ ee a / 
\ ~—j--— Pd 
. ‘ . / ’ 
d ; 
% 4 
. ui 
Cc 
- iinet | 
FIG 
FIG. 1 
& 
"- 
; ; aa aa 
s u es 
x = { be 
FIG. 3 ‘ H 
, a’ 
FIG. 4 
y 
RADIAL STRESSES DUE TO CENTRIFUGAL FORCE 
strength of tail in general machine con acting in c, relatively t he diamete mus B 
struction ften made indefinite, on ac- be equal to the sum of the moments of the _ be uss 
count of the uncertainty of the exact mag- forces acting in c: and co, relatively to the 
nitude of the forces which may act upon same axis, thus: * 
t. In regard to the centrifugal forces, 177? 2D 172 ima? 2a 
X - dD ad? jJ-> 4 


however, they are very definite and may 
be determined with a great deal of exacti- 
tude for the simple forms generally used, 
so that, if the strength of the material is 
definitely 
which be safely speeded can be 
determined closely. 


known, the highest velocity to 


it may 


m 24 2 


2 4 3 ‘ a 
2 I~-d 


which gives 


p expressed 
3x D 
in inches, if, as we assume, the diameters Inser 
D and d are given in inches, or p = tormul 
I D'®—d . 
expressed in feet. C= 


18a 1)?— d 


I. 


t 


LU 


3SO 


per- 


-enter of grav- 


line 


ad 
d 








3g0 
or 
? , 
C= : / 2 (Di—d3 ‘1 
144 “4 
The angular velocity expressed in pet 
> V ? 
fer ty and « : 
i) ; : 
4.1 I , . 
4 Hy whi ibstituted equation 
D* 
, Vv Di—d ,, 
C= | 4 / = I . 2) 
g PD? 
The centrifugal force acting at cz is, of 
course, opposed by a similar force acting 


it f in the opposite direction, and between 


them they create a stress in the section 


Dividing e therefore, by the area of 


section @ b A (D d) t, we get 
the stress per square inch of section 

‘ Cc Vv — qs ,, 

S="=4 —_ 

A g D? (D—d) ¢. 

Or 

: ‘-DP+D . 

Seas y/ Dd+d | 3) 


2 Sa 
In case that the revolving body is a solid 
£ J 
disk, instead of a ring, as assumed, then 


d becomes O and equations (1) and (2) 


become, respectively, 
~ I Vv . 3 
i. 2 (4) 
144 4 
- Vv r> 
C=4(7 DV? (5 
and equation (3) for the strain per square 
inch of normal section of the disk becomes 
; "ee 
Saag J (6) 
L 
On the other hand, giving to d a value 


approaching J), equation (3) will approach 
the value 
S = 12 V- 
g£ 
therefore, 


ee 


/ 


that 
(3) can be written in a general way 


It is evident, equation 


S= fk ¥ pe (8) 
4 


where FR is a coefficient, ranging between 
4 and 12, which varies with the ratio be- 
tween the small and the large diameter of 
the ring. The values of R are given later 
in the table 

Substituting the number of revolutions 
per minute and the outside diameter of the 


ring in feet for ’ in equations (6), (7) 
and (8) we get: 

Fora sold disk, 4 = 0.000343 n* D, 
For a ring, S,=R,y nD; (9) 


For a thin tand- 
ring, S,; = 0001029 y n*D; 

The next step is to find the stress, due 
to the centrifugal force, in a revolving 
body the cross-section of which is tapering 
from the center to the perifery, as shown 
in Fig. 2. The plan view of it is circular 
and we may assume, for the sake of gen- 
eralness, that there is a cylindrical hole 
in the center, of a diameter Pp. 

For the sake of convenience, only the 
shaded half of the figure will be involved 
in the following computation, as the re 
sults sought will be unaffected by doing 
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so. The centrifugal force, as given by the 


equations incidentally brought out, will, 


however, have to be doubled in order to 
apply to the entire figure 


The 


the diameter on an 


centrifugal force, acting normal to 


element of the thick- 
ness 6 x and of a diameter d and causing 
a stress in the area dX 64, is, as shown by 
equation (1), 
6C= | *w(d — $* ) Ox. 
144 2 

Let the ratio between the outside diam- 
eter D, Fig. 2, 
] 


and the width at center b 


lled a, then 


pe Ca 
d ax and 
. a Ae eae 
ad@C= w* (atxai—p \da. 
144 g 
Summing up the elements’ between 
t =P and x= we get 
a a 
D 
; I Vv °"@ 
ae | (a%a —p*)\dx, 
p 
a 
or 
[*. I ? 
c= w- xX ‘+ 3p -4Dp 
30 a 
and expressed in periferal velocity 
; ro ey ' 
( i (D!+3p'—4Dp') (10) 
gL D-a 
The area of the cross-section thru the 
center of the figure is: 
I ) DD I ad 
A=. D —px +° dx 
2 a a 2 a 
e 3 
( D—p)’ 
a 


The stress per square inch of section, due 
to the centrifugal force, is therefore 


Ses < ens 4 x I t D'+3P! ~4D p* 
A g DD (J—p) 


(11) 

If there is no hole in the center, in which 
case Pp = 0, then equation (10) becomes 
yf) 
£ a 


C= V2 (12) 


and the equation (11) becomes 
S=224Y (13) 

which, expressed in numbers of revolu- 

tions per minute and in the outside diam- 

eter in feet, gives 

a” i)". 


Comparing equations (6) and (13) 


s=6 OOO!7I1 } 
we 
find that the stress per square inch of sec- 
tion is one-half as great for a solid taper- 


ing section as for one of even thickness 
Equation (13) shows that the strain per 
square inch of section is independent of 
the amount of taper for a given diameter. 
This 

but it 
that, the diameter being fixed, the area of 


the 


looks at first somewhat anomalous, 


becomes evident if we consider 


the section .increases in same rate as 


the taper is increased. 
13) the 


same way as was done for rings of even 


Equation ( can be written in 


thickness: 


yp? (14) 
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Or, substituting the number of revolutions 


per minute and the outside diameter of the 


ring in feet for , the equation becomes 


SS, 7,7 2? D, (15) 
The coefficients 7 and 7:1, ranging from 2 
to 12, depend on the ratio between the 
small and large diameter of the ring 
Another form of disk, still more advan 
tageous than the double cone iS regards 
the strength to resist the c fugal forces 
at high rotative speed, is the one gener 


ated by a logarithmic curve rotated around 
which is shown in sec- 


this 


the abscissa axis, 


form the incre: 


tion in Fig. 3. In ise 
of section, from the perifery toward the 
center, can be made proportionate to the 
stresses due to the centrifugal force by 
selecting a proper generating curve 
The equation for the logarithmic curve 
is generally written 
v=6 log. a 
a 
the logarithm being the hyperbolic loga 


rithm. 
on the 


values of 


This equation gives a curve located 


negative side of the + axis for the 
msidered here, 
for the 


the curve 


x which will be c 


it is, therefore, more convenient 


deductions to draw 


following 


extending toward the positive # axis, as 


in Fig. 3, and to change the equation to 

suit the location of the curve, thus: 
} 

— 1 a loz. (16) 

The curve can be easily constructed from 

this equation by assuming for b a certain 

value, for instance 10, finding the hyper 

bolic logarithms for the whole numbers 


from 1 to 10, subtracting these, successive 


ly, from the log. 10 and multiplying the 


results by a, as required by the equation 


written in the form #—a (log. 10— log. y). 
These final results, stepped off at corres- 
} 1 


ponding divisions of b>, locate ten points 
of the curve rs 
By selecting different ratios between a 


and > curves of different curvature will be 


obtained. Those selected in Fig. 3 are for 
a=06 and tor a=—25b 

Equation (16) shows that 
* =o when y= band + 0 when y= 0; 


that is, the x axis is an asumptote to the 


curve. 
Equation (16) may be written: 
Vv be * 
‘ . ax I ' 
from which expression we get =“ ¢ 


a) b 
» at the point r, Fig. 4, the co 
efficient for the tangent is, at this point of 


and, as x 


1x i , 
the curve, =“~ =“: that is, the tangent 
d Vv b 
cuts the # axis at the distance a from 
OoTigo. 


Summing up tlie clements 4 6 x, Fig. 


4, from + = w tor x1, we get the area 
included between the curve, the # axis 
and the ordinate y: — y:, thus: 
ee 
"x . l 
A,=|yvdx =6| e ax 
"x, x, 
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or Aa K Is 17 
a being the sub-tangent for the curve at 
the point + ), equation (17) expresses 
that the area below the curve from += © 
to any ordinate is equal to the area of a 
rectangle with the ordinate and the su 
tangent for sides. This holds good also 
for the entire area rst A, wherefore 
A= 4X B. 

The centrifugal force, acting on one- 
half of the volume generated by the curve 
rs, Fig. 5, when rotated around the axis 
y y, can be found by summing up all 
half-circular elements of a radius # and 
of a thickness 6 Vv between the limits o 
and The force acting upon one such 
element is according to equation (4): 

; 
144 2 


wherefore 


144 2 “oO 
The integral of this equation is solved 
by adding and subtracting pairs of terms 


resulting in a sum of differentials thus: 





eé zowhen x=.0, and 4° = 2x’?=>0 


ande =1 when + =o; therefore 
| wde =6a!' and 


C=! "wba (18) 


The volume of a body generated by the 
area rst, Fig. 5, when rotated around the 
axis y—y, will be found, by identically 
the same method as used for finding the 
centrifugal force, to be 


Va. = 28t¢ 


‘ vol. ) 
andjas C= X= WP , or 
2 


TI 1 , 


. , & . 
wrpba?*= x ba? zw? 
32 g 12 


therefore p, , the distance to the center of 
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gravity of half the volume from the or- 


dinate axis, will be 








a 
jJ — } 
~ 
and similarly 
I 
J . 
g 
p, being the dista y the center of 
Y 
gravity of the ne f the S 
aXI1S 
S r | t thie Ce 
( I e hgure Penerate I 
ime Cc V< d sympt re 
the ordin 1X1S S ted on tl dis 
1a ee ° 
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7 
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I g I e hgure \ ol 
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d il I hn orig 
Phe bove laws relat 1g to the | il 
of the cente f vity do not appear t 
P f mn d } ssity fo finding the 
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TABLE OF VALUES OF COEFFICIENTS A, a 


Substituting the periferal velocity | 


for the angular velocity w in equation (18) 


it becomes 


C= 192 bas (19) 


_ 


and dividing this strain by the number of 


square inches in the normal section, A 
2ah, we get the stress per square inch 
Cc } a 
- x 
A g 1): 
from which equation it is seen that the 


strain per square inch of section decreases 


“44 1 ¢ a | 
with the square of the ratio This rati 
DD 


will, however, soon find a limitation on 


account of practical considerations, be 


cause, for D large compared with a, the 
disk becomes thin at the perifery and will 
finally thin out to a mere line As the 


disk is required to have a certain thickness 


at the rim, the diameter D cannot be mad 
much over 8 to 9 times a, depending some 
a 


what upon the ratio The thickness of 


b 


: b 
the disk at the radius 4a is always and 


54 


varies thus directly with the width bp at 
the hub, so that the larger b is made, and 
the smaller a, suiting a given diameter, the 


smaller will S be. 


KINng ( ll 
ipon the : 
i m, the t 
part of the rim 
ra j a 
iftect he r 1 
Cutting Vay 


area of normal c1 


1.9 per cel bois tl 


reduced by 8.2 


iorce 1S re lt | 
tre per si 
by IO pe cent 
Che discrep 
Sstre pe ( 
this reduc 
1 pr tis prob 


details in cont 


tion, wherefore 


figure. If such 
ever, the Cc ve fic 


formulas (21) 


to 1.35 and 1.1 


re te 
; / 
Ss or a= . 
; r y — /) 
9 Oo a = 


) {) (24 
cell 
area Wi 
§ ¢ 


i 
| 
= 2 102g. al respective 
3 
ft) 
I 
5 5 rhin t ’ 
3 10.56 I 
SG 0.33 75 


> oO. 19795 0.000904 0.00103 


f t forces which act 
f e from a » to 
vy vav theretore it the 
etween the rad t ja 
la I W r course 
newhat 
t m to the radius 4a 


Ss se nm reduced by 


e volume of the figure is 


per cent.; the centrifugal 


12.5 per cent., and the 
( é 1 reduced 
y the formulas f the 
! of section, due to 
he actual vy ime, will 
ily be made up by some 
tion with the construc 
formulas will be most 


belongs to the theoretical 
a correction is made, how- 


‘ents 1.5 and 1.2 of the 


and (22) will be reduced 
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The formulas necessary for the solution 
of all the common problems relating to 
centrifugal stresses in bodies of various 
forms are, by the use of the table, reduced 
to the following simple ones: 

Body of even thickness: 


Ca. V2 (8) 
S,=R, yn? D, g 


Body of straight tapering section: 


S= i I (14 
S,= 7, vy n* dD, (15) 


30dy of logarithmic section of form 


y = log. #: 


S=1.5— b3? = 0.047 y V® (21 
a 
S, = 0.coo128 vy n? dD; (23 
Body of logarithmic section of form 
vy=>2 log. 
3 
S= 1.2 ‘2 == 0.037 y V4 (22 
Ss 
S; = 0.0001cg vy n* LD, (24) 
where 


Sand .S, = strain per square inch, 
vy = weight of the material per 
cubic inch in pounds, 
/) = diameter of the revolving 
body in inches, 
/), = diameter of the revolving 
: body in feet, 
lL” = periferal velocity, 
mn =number of revolutions per 
minute. 


It is thought that the best way to show 
how these formulas may be applied prac- 
tically is by a set of examples. 

Example 1: With what periferal veloc- 
ity can a ring of nickel steel (elastic limit 
100,000 pounds per square inch) of diam- 
eters as shown in Fig. 6 revolve, with a 
factor of safety of 2? 

R 


Formula (8) is S=~— vy V* and accord- 


oO 


ing to the table, © ws 0.289 for a ratio of 


diameters o=3 Inserting this value, 
} 


the values of vy =0.28 and .S = 50,000, 
the equation becomes : 
50,000 = 0.289 X 0.28 X V? 

from which we get 
V = 790 feet per second 
Example 2: What is the limiting safe 
periferal speed of a gray-iron band wheel, 
the influence of the arms not considered? 
Allowing a stress of 1,000 pounds per 


> 


. is eC 
square inch, finding in the table | = 9-375 
o 


for a thin band and inserting these values 
in formula (8) it becomes: 
1,000 = 0.375 X 0.26 X V’ 

or V 100 feet per second, or 6,000 feet 
per minute. 

Example 3: (1) How many turns per 
minute, and (2) what periferal speed in 
feet per second would be the limit for a 


solid 8-foot circular steel disk of a section 
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as Fig. 7, allowing a stress of 20,000 
pounds per square inch of section. (3) 
How much would it weaken it to bore a 
hole in the center 1 foct in diameter, and 
(4) how does its strength compare with 
that of a tapering disk, as shown in dotted 
lines in the figure, with and without a hole 
in the center? 
(1) For the number of turns per minute 
use formula (9) 
So, =k, x n* D, 
As the disk is a solid one R, 0.000343, 


giving 


20,000 0.000343 0.28 n®> xX 64 
or n 1,800 turns per minute. 
(2) For the periferal speed use for- 


co R. J 
e 
giving 
20,000 0.125 X 0.28 V? 
or V = 755 feet per second. 


The table shows directly that by boring 
out a hole in the center of the cylindrical 
disk, of a diameter of one-eighth of the 
outside diameter of the disk, the strength 
125 
143 
strength of the solid disk, or (3) the 
strength will be decreased 13 per cent. 
The table shows also (4) that the solid 
disk of even thickness has a strength of 


will be decreased to = 0.87 of the 


of the strength of a solid disk 


a I 
only — = 
4 
of straight tapering section, and that it 


has a strength of 65 per cent. of the 


strength of a disk of straight tapering sec- 
tion, the center of which is bored to a 
diameter one-eighth of the outside diam- 
eter. This will be evident as the relative 
strengths of the disks are of course in pro- 
portion to the inversed values of the 
stresses per square inch, and the stresses 
per square inch at a fixed speed are in a 
direct proportion to those figures given in 
the table which apply in the different cases. 

Example 4: What would be the limit 
for the periferal speed if the sectional out- 
line of the wheel in the foregoing example 
was made to a logarithmic curve, (1) 
starting at the center at 45 degrees to the 
ixis, (2) starting at 34 degrees to the 
axis? 

(1) Formula (21) for a logarithmic sec 


iton is 
S = 0.047 } I 
therefore 20,000 0.047 0.28 V’*, or 
V 1,240 feet per second 
(2) Formula (22) for a logarithmic sec 
tion is 
=o 037 } | 
from which 20,000 0.037 X 0.28 V?, cr 
lV’ = 1,414 feet per second 


By the foregoing examples may be veri- 
fied the often disputed question about what 
the limit of periferal velocity is for a 
wheel of the De Laval type; one side 
asserting that 600 feet per second would 
be the limit, while the other side claims 


a much higher velocity. By Example 1 
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it will be judged that the limit for a wheel 
built with a separate ring around the out- 
side of the buckets 
about 600 feet per second, but for a solid 
wheel of a curved section, with the buckets 
inserted at the perifery and with no ring, 
the limit could be extended, according to 
Example 4, to 1,490 feet 
further. 


would probably be 


per second, or 


Notes on the Design of Hydraulic Intensifiers. 


BY G. I FLANAGAN. 


Fig. 1 shows a three-stage hydraulic 


intensifier. A two-stage machine is sim- 


ilar in design but with one of the inter- 


mediate cylinders omitted, while a single 
+ : | 


stage apparatus consists of three essential 


z7., the outer or stat 


parts, v mary cylinder, 


vable 


the fixed ram and the inner or m 


seen by 
figure, if water is ac 
é Hi 


outer cylinder, the small inner 





will be raised and the fluid which 




















2. MODIFIED 
tains expelled thru the 
this will be done at a pressure inversely 
proportional to the 
diameter and that of the ram, neglecting 
friction and the weight of moving parts. 
It will be that the intermediate 
cylinders are held from moving. If water 


hcllow ram, and 


area of its outside 


noticed 


at higher pressure is desired, one or both 


of these may be permitted to rise; and 
the pressure attained will be governed by 
the proportion which the outside area of 
the largest moving cylinder bears to that 


of the ram, except that it will be reduced 
by the friction of two stuffing boxes and 
the weight of all the moving parts 

On the 


a sleeve is placed over each of the tension 


machine illustrated in Fig. 1, 


rods, and upon these sleeves lugs are 


formed which hold the intermediate cylin 


ders from rising; by turning the 


thru a small are the lesser of the cylin- 
ders is allowed to move, and by giving the 


sleeves a somewhat greater turn, or a 


turn in the opposite direction, the second 
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It is a not infre- 
at the same result 


cylinder is also set free 
quent practise to arrive 
by forming lugs directly upon the tension 


rods, which engage with corresponding 
projections upon the cylinders. In this 


case, when it is desired that the cylinders 
tated 


the lugs on 


should rise, they 


their 


are themselves ri 


until clear 


the 


projections 


rods or a properly shaped ring is 


the 


in place 


loosely against a collar on 


slipped 


cylinder and the ring is rotated 
of the cylinder. 

Any method which depends upon lugs 
ditectly fixed to the tension rods produces 
a bending moment which these rods must 
addition 


members, 


be proportioned to withstand in 
tension 
this 

stress will show that rods of large diam 


quired. With the 


he drawing, 


o their proper work as 





ind the calculation for combined 


eter < use of sleeves 


which are clear 


of the rods except at each end, the bend- 


ig mom so small as to be almost 
negligible. In addition to this, the mouth 
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of the cylinder may be round, and there 1s 
no objection to their turning should they 
develop any tendency to do so. In the 
case of cylinders provided with 
tions for the 
lugs on the tension rods, there is always 


projec- 


purpose of engaging with 


a possibility of their working around and 


coming in contact with the lugs when 


whey they are not wanted to do so 
Fig. 2 shows a method of holding down 


the intermediate cylinders by means of 


links which connect them to the outer 


cylinder directly 


In case the inner cylinders are made 
long enough to rest upon the bottom of 
the outer one, as is very often done, they 
get to be of length much greater than 
is required for the proper working of the 
machin« If each of the inner cylinder 


is made to rest upon a collar fi 


the next larger one, as shown in Fig. 1, 


some \¢ rht nd consid T ) T lime 
work may ved Any saving in weight 
or the mov , cy che dvantage 


he operation of the machine, as the 
energy expended in them 


moving repre 


sents lost work, the only portion of which 
tored heing 


is restored being that 


friction of the 


necessary to over 


come the stuffing boxes on 


the downstroke and the expulsion of the 
from the outer cylinder 


The ram 1S made of forged steel, iS 15S 


iso the lest cylinder. As these are 
the only p ected to the intensified 
pressure, t emaining cylinders may 
usually be made of gray iron \ll the 
vlinders ex ) e outer one are bored 
out their entire length to reduce the 
amount of cle nce required At times 
the propo ecessary to give the pres 
sures required leave the walls too thin for 
gray 1 nd steel castings are resorted 
A b ng which rests against a 
di h intermediate cylinder 
forms the bottom of the stuffing box, and 
is extended to serve bearing guide 
for the cylind working within it 


between bronze 


innermost cylinder, 


rings is shown for the 


where tl liameter is small and the pres 
sure hig oO save wear on this packing, 
the ram should be highly polished and be 
mai ed t ondition 
| pper ram is recessed to receive a 
gasket, usually of soft copper, and the 
gh-pressure pipe wl onnects to it 1s 
irned off and ente this recess and bears 
gainst the gasket, making a water 
g nt of a diameter greater than 
f the ve itself; the flanges merely 
ving t e of holding the parts 
together I void the use of studs, bolts 
th their head yuntersunk in the lower 
ing ire nserted before the itter iS 
crew d nt piace 


Russia’s Only Building at the Fair. 


Ru s only building at St. Louis, the 
pavilion in the Palace of Transportation, 
ected by the Westinghouse Company, 
nited, of St. Petersburg, is representa- 
tive n every feature of Russian art and 
vorkmanship and recog ed as the 
general Russian rendezv it St. Louis 
The same company has furnished a small 
R n kiosk in the Palace of Machinery 


it the head of the row of national booths 


Westinghouse 
America 


companies of Europe and and 


it both plac is a manifestation of Rus 
n hospitality, Russian tea, brewed in 
r10 ld samovars, and suchari, a sweet 
native b it, are served to visitors of the 
my R girls wearing richly 
embr ( 1 lime Thi ivil 
{ P portat 1 vers 

Ider n the 

P le S M v, after de 
rt t B nowsky, 

| { I in 

St. Pet fe 

Profess Bol d r factory 

I \r ( been enlarged 
00 f | 1 air 
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Turret Lathe. 

The machine shown in the accompany- 
ing engravings is designed to handle bar 
up to 2% 
24 
forging 


inches diameter, to turn 


stock 


any length to inches and to machine 


castings or 


up to 7 inches diam- 


eter, or, where such parts do not extend 
over the turret, to 9 inches diameter. 
Front and rear views are given in Figs. 1 
nd 2, and a longitudinal section thru the 
entire machine in Fig. 3; and, as shown 
n these views, the spindle, which 1s cat 
ried by a sliding head, is rotated thru 
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shaft with a pinion adapted to engage with 
an internal gear attached as shown in Fig. 
4 to the turret. 
from 


The latter is prevented 


rotating except at the proper time 


by a stop bolt and pin arranged as clearly 


the cross 10n The bolt 


indicated in 


is withdrawn by a lever extending thru an 
opening in the bed and attached to a rock 
shaft, which shaft has at its outer end a 


pinion meshing with teeth formed on the 
The 


14 inches long, admitting of two or 


turret itself is 


under side of the bolt 
more 


t ug used on one face if desirable, 

















FIG, I. FRONT 


bronze and steel gearing from a long pin 
ion driven by a three-step cone pulley. 

gives a good idea of the spindle 
and 


Fig. 3 


proportions, shows the recess thread 
for receiving spring collets, or a face-plate 
stem, and illustrates the arrangement of 
the gearing by which two spindle speeds 
are derived from each speed of the driving 
pinion. It also shows the rack and pinion 


giving the head a travel of about 25 inches 
for in this construction the spindle and stock 
are fed to the tools rather than the tools to 
the work. The feed pinion is actuated, to 
traverse the head in either direction, by 
worm gearing, the driving shaft for which 
may be operated at four different rates of 

the of a gear boy 
attached to the front of the bed 
and whose the 


plain pulley located as represented in Fig 


speed thru medium 


which is 


mechanism is driven by 


I The large hand-wheel in the latter 
view traverses the spindle slide inde 
pendently of the power feed; the small 
wheel immediately to its rear gives a slow 
hand feed; and the lever with forked end 
passing over the feed shaft controls the 
gearing by which the four feed changes 
re sec red 

Che sm wheel at the front of the bed 
is tor rotating the turret by hand to give 
the tools a cer feeding movement when 
forming, facing or recessing work Or 


dinarily the turret is indexed by power 


friction, shaft and 


thru the belt pulley 
gearing carried at the rear of the bed as in 
shaft which 


Fig. 2, the bevel gear 


thru the bed driving hy 


passes 


worm and 


gear a 


VIEW 
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the 
me and spindle is 3 to 


the largest ratio of the gearing 


I and 12 


step ; 


between c 


to 1. With a two-step countershaft the 
twelve spindle speeds should range from 
20 to 200 turns per minute. The bed of 


the machine, as will be noticed, is provided 
end with a large chip pan draining 


at one 


into an oil reservoir from which lubricant 


may be pumped to the work, and has also 


a convenient cabinet for tools 
The inventor and designer of this turr 


lathe is L. H. Blood, Waterbury, Cont 


Application of Scientific Methods to 
Labor Problem. 


the 


SY Ee. ©. GARE 
The greatest problem before engineers 
and managers to-day is the economical 
utilization of labor The limiting of out- 
put by the workman and the limiting by 


the employer of the amount a workman 
is allowed to earn are both factors which 
militate against that harmonious co-oper- 
ation of employer and employee which is 
essential to their highest mutual good 
Scientific investigation is rapidly putting 
f knowledge 


which it 


at our disposal vast amounts ¢ 


concerning materials and forces, 
is the business of the engineer to utilize 


Well- 
designed plants and efficient labor-saving 


for the benefit of the community 
devices that are to be seen on every hand 
doing at least 


When, how- 


bear testimony that he is 
portion of his work well 

















FIG, 2, REAR VIEW 
as in Fig. 5, and is mounted on a large 
taper hub at the end of the bed as in 


Fig, 3, the hub carrying also a stationary 


face-plate to which drilling or other spe 
cial attachments may be bolted 
A lantern of stop bars, arranged and 


operated as shown in the engraving just 
referred to, carries for each face of the 

irret two independent stops by which the 
power feed in either direction may be re- 
leased and the spindle slide stopped at the 
required points. 

The driving cone for this machine takes 
a 3-inch belt and is 12 inches diameter on 


OF TURRET LATHE 
ever, it comes to the operation of these 
plants and the utili on of these labor- 
saving devices, the lack of co-operation 
between employer 1 employee and the 
inefficient utilization of labor very much 
impairs their efficiency. The increase of 
this efficiency is essentially tl problem 
f the manager, and the amount to which 


it can be increased by proper study is, in 
most cases, so great as to be almost in- 
credible. 

In considering the subject of manage- 


*A paper read before the International 


Congress of Arts and Sciences at the St. 
Louis World's Fair. 
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ment we must recognize the fact that, in writer’s experience goes, they never know t é 
this country, so long as a man conforms to exactly how long it should take a good to ( es, but tre 

the laws of the State he has a right to man fitted for the work and provided with 1 dy Vy aj g 
govern his own conduct and to act in proper implements. Before intelligent I I g 

such a manner as his interests seem to. tion can be taken in any case, these facts vors¢ 

dictate. Granting this, it follows that any must be known \g ’ 

scheme of management to be permanently In order to get a general idea of thi 

successful must be beneficial alike to em condifions that exist in the mass of our _ there 

ployer and employee, and neither labor } f Reocte ‘ { . 
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FIG. 3. SECTION THRU SPINDLE, TURRET AND RED e p f the benet ed { 
unions that regard their interests as essen- review briefly the manner of their dev: { ficiency vevi the in ful 
tially antagonistic to that of employers, opment cientific analy nd investigat 
nor employers’ associations whose only The expert mechanic who, with a busi be applied ery labor det he 
effort is to oppose force with force, can ness growing to larger proportions than chemist or biologist applies \ 


ever effect a permanent solution of the he could take care of, hired a few men Wherever 1 is been don eel 


problem of the proper relations between to help him, and directed them all by his found p ble to reduce expens« nd at 
employers and employees. personal example and skill, first gave place the same time to increase wages, producing 


Boards of arbitration are temporary ex to the small factory which he could run a conditi atisfactory to b 
pedients, and the results of their work are on the same lines lo-day, however, and employes 
seldom better than a sort of Missouri com 








promise, to be fought out later; for, altho 
1ey be composed of men of the highest 
utelligence and of the greatest integrity, 
the conditions under which they are o1 


— 
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| HOWING TURRET SECTION, LOCK 
BOLT AND ROTATING GEAR FIG. 5 RRET TOOLS IN OPERATION 
ganized and the means at their disposal even the sma i ries have grow ( 
never enable them to get more ina su vond the point where they can dire¢ ( c 
verficial knowledge of the subject. Th or controlled by one n 1d me 
nformation such a board gets is all in the which were successful on the smaller s« ft lg 
form of testimony, which, altho it may be fail now to apply on the larger Phe fac entific method to 1 ( 
honestly given, can never produce a com tory is divided into departments, each d f detail wor ( ry, nor t ( t 
plete understanding of the subject, for, as rected by a foreman who in many cast f tl enef t 1 f 
rule, neither employer nor employee has had no training in management and general, th¢ 

knows exactly in detail the best way of oftentimes has no capacity for it. He 1 the methods with which they 
loing a piece of work, and, as far as the invariably overworked if he attempts to d ind to distrust the eve 
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methods have failed to bring them appre- 
ciably nearer the solution of their prob- 
lems, and the newer methods have pro- 
duced results far more satisfactory than 
they even hope for. A scientific investiga- 
tion into the details of a condition that 
has grown up unassisted by science has 
never yet failed to that economies 
and improvements are feasible that benefit 


show 
both parties to an extent unsuspecied by 
either. 

The scientific laboratory for the study 
of materials and forces originally consid- 
ered as belonging only to educational insti 
tutions has recently become a recognized 
necessity in all our large industries, and 
to it principally the great advance of recent 
years has been due. As yet, however, in 
but few cases has any definite attempt been 
made to study in a scientific manner the 
most efficient way of utilizing the human 
labor. Of how much work of various 
kinds the ordinary man has done, we have 
many records, but of how much a man spe 
cially suited to any class of work can do, 


we have almost no knowledge. Enough 
study has been spent on the subject, how 
ever, to determine that men specially suited 
to any particular kind of labor, if supplied 
with proper implements and intelligently 
directed can do on the average at least 
three times as much as the average work 
man does if the limiting factor is physical 
exertion and, if assured sufficient compen- 
sation, will do so day after day 

) what 


is done is even greater than three to one 


The ratio of what can be done t 


in work requiring skill and planning. Well 
thought out plans accompanied by com- 
plete instructions for doing work by the 
best methods known often produce an in- 
than cent. over 


done; for 


crease of more 100 per 


what is usually complicated 
work, which should be planned most care 
fully, is often not planned at all but left 
to the judgment of a foreman whose first 
knowledge of what is to be done reaches 
such a 


work 


him with the order to do it. In 
case it is the the 
does not cost in wages at least four times 
what it should, and this with no fault of 
workman 


exception when 


the foreman or 


These facts have been established in 
numerous cases of ordinary labor, in doing 
machine-shop work, in building engines, 
and in the erection of structures of various 
kinds. Similar possibilities have been in- 
dicated wherever the slightest effort has 
been made to study or to plan, showing 
that in many instances a condition of af- 
the 


owners but discouraging and unjust to the 


fairs which is not only wasteful to 


workmen, most of whom would be willing 


to do more work to earn increased pay 


if only the opportunity to do so were of 
fered, and they were guaranteed that they 
would not ultimately lose by doing so 


Mr. E. F 


missioner of 


Du Brul, until lately the com 
National Metal 
Association, an organization of employers 
the 


the Trades 


formed to protect themselves from 


unjust demands of the labor unions, stated 
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not long ago that a large majority of 
strikes were produced by mismanagement. 
Mr. Du Brul has, perhaps, had more gen- 
eral experience recently with striking em- 
ployees than any other man in this coun- 
try, and his that the best 
insurance against strikes is good manage- 
He therefore strongly advises man- 


conclusion is 


ment. 
agers to study the subject. 

The necessity for this advice will become 
evident when we realize that hardly any 
they have been 


two unless 


trained under the same influence, agree as 


managers, 


to the proper way of dealing with any of 
the intricate questions that are constantly 
arising between employer and employee, 
much less will they agree on any general 
principles of management. 

There have been in the past, and are to- 
Ate there not some 
either 


day, great managers 


general principles by which they 


consciously or unconsciously are gov- 
rned? 

In other words, are there not some gen- 
yrinciples, applicable at least to a large 


of cases, according to which sub 
tantial equity can be insured between em- 
ployer and employee, and a higher degree 
of efficiency realized from their harmoni- 
1s Co-Operation? 

The only successful method of determin- 
ing general laws has been that of scientific 
investigation, and, in the study of ques- 
tions involving human labor, enough has 
that the same method 


is applicable to at least a large number of 


been done to show 


individual cases, and there is good reason 
to believe that it is universally applicable. 
they can 
get, and employers associations organized 


Labor unions demanding all 


to oppose the demands of the unions, can 
never evolve a satisfactory system of man- 
agement, for altho each in its way may be, 
and undoubtedly is, often beneficial to its 
the idea 
of using force only, which can never be a 
Altho a board 
of arbitration may be useful in averting a 


members, both are formed with 


substitute for knowledge 


crisis, the decision of such a board found- 
ed on such facts as are available should be 
professedly only temporary in character, to 
be revised later according to the results of 
a scientific investigation of the matter in 
dispute, to be undertaken at the earliest 
possible date 

This problem consists of three parts: 

First 
for a man suited to the work. 

Secoud 


To find out the proper day’s task 


To find out the compensation 


needed to induce such men to do a full 
day's work? 

Third 
may work continuously and efficiently. 

The first part of the 
difficult part, for a man suited to the work 
must be found and induced to work at his 
details of the work 
so that he can work 


the time to do each 


To plan so that the workman 


the pré yblem is 


full capacity. ‘The 
must be arranged 
most efficiently, and 
detail 
stop-watch 

From such detail observations it is pos- 


must be carefully studied with a 
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sible to determine what a good man can 
do every day, and there is but little diffi- 
culty in finding out what men have to be 
paid to make them do all they can, for 
altho men prefer, as a rule, to sell their 
time, and themselves determine the amount 
of work they will do in that time, a very 
large number of them are willing to do 
any reasonable amount of work the em 
ployer may specify in that time, provided 
only they are shown how it can be done 
and additional 
amounts of money for doing it. The addi- 
tional amount needed to make men do as 


guaranteed substantial 


much as they can depends upon how hard 
or disagreeable the work is, and varies 


of what they can 


Irom 20 to 100 per 
earn working by the day according to their 


cent 


own methods and at their preferred speed 

The cost of 
sarily large, for they can be made only by 
had the 
training necessary, and hence the expense 


such investigations is nec¢ 


capable men who have special 


must be borne by the employer; but the 
returns, when the results of these investi 
gations begin to be applied, are in a short 
time so great as to pay for the investiga 
tions, allow a substantial increase of wages 
to the employee and leave a good margin 
of profit to the employer. 

The 
from such investigations are: 

An increase of output. 

A decrease in cost of product 
attracted by 


benefits which have been derived 


3etter workmen higher 
wages 

Improvement of quality of product due 
to better workmen and more careful super 
vision. 

These results are well worth 
for, and the fact that they have been ob 
tained by the application of the scientific 
method to the ordinary problems indicates 
strongly that progress is to be made in 
such matters by the same methods that 
have been responsible for other kinds of 


striving 


progress in the past. 

This detailed study of the elements of 
every labor problem was first made by Mr 
Fred. W. Taylor, who for over twenty 
years was the only man to apply the scien- 
tific method rigidly to this subject, and to- 
day the people doing this work most thor- 
oughly are those that have been trained 
under his influence 

There are to-day in this country at least 
20,000 employees whose tasks and com- 
pensation have been directly influenced by 
They are all doing more work 
than 


such study 
and earning 
gaged in similar work under the old meth 


ods, and there has never been anything i1 


more money those en 


the nature of a strike among them 
Patrick C. Condon, a machinist, of Sa- 

lem, Washington c NY. 

by the General Electric Company at Schen- 


unty, employed 
ectady,’has been nominated for State Sen- 
ator. It is to be hoped that if he is elected 
he will line up and oil up and otherwise 
improve the running of “the machine.” It 
makes too much noise and does some bad 


work 
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Echoes From the Oil Country—Patternmaking not always allowed to work and think in The boy got close to the stair before he 
in a Small Shop. peace. Sometimes he is interrupted answered, an he remarked: “I 
One of the men who has taken part in “Charley, just let that stand for a while, didn’t make nuthing up, but everybod) 


the progress of events in this sectionhas and come with me. A roof is neededover knows that you don’t know how to d 


< 
> 


ren inded me that there is one part of the the place where we are cleaning the cast- anythin 

establishment that has not had much at- ings. We have spread out so much in- quickly down to avoid the possibility of 

tention from me side that the men have had to do the being hit with a block 

He is a patternmaker. After being with cleaning out of doors, and now it is get “A man broke thru the floor down by 
for a number of years he left because ting along to the time of year that we the big lathe” 

he felt that the world was large and that must expect some bad weather. We will swing, by the way You will find the 


we were small. Being without experience have to get a roof on before it comes. It hole there in front ind betwee ( 
in the large world, he thought that his is not in any great rush, but you can see drill press and the grindstone. It 
opportunities to learn would be somewhat where it has to be and then plan it so you’ place where tl men | ong very 
in proportion to the size of the world if can get it in without letting it interfere oft Drop everytl nd fix befor 
only once he got into it. Now he has an with your regular work.” some cart f d thi 
pinion that many small places have op- Che Old Man is giving Charley the out hay I for n of the 
portunities out of all proportion to their ines of a little filling-in job that has come n ) » ently it is 
size. After an experience of several years to his mind. Now it is off his mind, and I He evid \ 
in this big world he has come to the co1 Charley can “do it anytime’; that is, he knows that it not fe t 
clusion that it is a much harder test of a can if he does it at once Those casting cl 
man’s ability for him to hold a job in the cleaners know that it is going to be done 1 ling 

ittle place than it is in the big place; in and each one of them (Charley will b ( 
leed he says that there are many in the very glad for a while that there are onl hand t er t t n ¢g 
big shops who view with incredulity his two of them) will appoint himself a sp time to make mor re 
accounts of the regular duties of a pat cial committe find out just when the — tht ( \ 
ternmaker in the smal shop which only work is to be started and how long it 1 u 
keeps one going to take Every time a cloud ap Hat 

I think I can give a pretty accurate de pears in the sky they will have immediate rd dows 5 
scription of how things used to go at the fears of a deluge and will of course tell again he 1 ff y the te 
time when Charley was “the whole thing’’ of the danger at every opportunity. It 1 who want r o1 wag x 
in a certain shop in this neck-of-the- surprising, too, how very, very hot the and at the im ru n 
woods Around these little ‘‘one-horse’’ sun is—much hotter than it was befor trom the 1 t | 
establishments, it will be understood, the they knew they were to have a_ roof wanted é 
pattern shop is simply the place where Charley may get partly even by borrowing bracing to tl pport f the t 
wood is worked. The patternmaker is a them and using them as helpers in putting cra 
man who works wood. Naturally it fol- on the roof Phat call does not plea bit 
lows that if there is any work to be done “Make me up a lot of sojers and some knows t vell what it 1 crawl up 
mn wood the patternmaker is the man who wedges for clamping up, and I will need a_ on tl beams, vered with foundry 
should do it. If the job cannot be readily flask 18 inches wide and 33 inches long dust, and to get eye 1 uth and hair fu 


taken to the patternmaker, the pattern- The cope will have to be 13 inches deep, to saw, and bore, and chisel among thi 
maker can go to the job. It is an exceed- and barred up strong, and the bars cut bolts and nails and hay lot of damages 


ingly poor man who knows only enough away to suit this pattern You can see tools to fix up afterward, and all the time 
to do one class of work in wood. Charley from the pattern what kind of a drag I having some fellow down below yelling 
was not in that class, as the following will will have to have. I've got to have it the up wanting to know how long it will be 
show. first thing in the morning, so don’t you before he can use tl ’ 

Charley is working on a pattern for a forget it or let anything else crowd it ‘Hello, Charley. Are you very busy?’ He 
party “up the creek,” and is trying to fig- out.’ hasn't near all of the dirt cleaned off fron 
ure out from the drawings “the best way Not much need to tell you the boss the last job yet He hasn’t had time 
tc make the blooming thing” so that it molder is having his innings “Because if you are not, there is a littl 
will please the owner and suit the various “Say, Charley, Tom sent me up to see work in the office that needs looking 
molders that may chance to use it, and at if you have that shipper rod done. He We don’t want to rush you too hard, but 


the same time be a money maker for the says it wasn’t much use your putting up the quicker you get it done the sooner you 


hoss and a reputation maker for himself. the countershaft if you wasn’t going to get us out of our 

To do the first it must be cheap, “for a make the shipper. Says you might just Charley humane and wants to know 
pattern.” To do the second it must take as well have made the shipper and left what wanted in that direction. He is 
the least possible expenditure of labor and the countershaft down, as far as running or good terms with the office force, and 
skill to produce a good casting. To d the lathe goes. Hank gave me this ham his he head | vl talking 
the third the boss must be able to add a mer as I came along, and he wants a_ to hin 


fair per cent. to the cost without raising handle put in it right off. He said, ‘Tell We need a cup rd where we 


protest from the man who has it to pay that chump for goodness’ sake not 





for. A failure in any of the foregoing and it in as crooked as he did the other on find it is much cheaper to buy it in large 
he has not added to his general reputa and tell him to throw it down when he quantity than we have been doing hereto 
tion; and, more than that, if this pattern gets the handle in,’”’ and the boy fron fore, and haven't draws enou to | 
goes to pieces or gets all out of shape, th hine shop laid a hammer with the t While y t Pp mnie 
ven people with poor memories will re tu fa handle nu on the bencl hoo | ( it 
member who it was that made it ‘Did he tell you to come up and talk there is a bad plank in the sidewalk that 
Yes, boys, he has a nice light place to — lik that?’ and Charley looked sharply at needs tt ‘ 
work in, and the shavings he makes do not the boy If he did, you tell him to come tl é ‘ ime 
soil the clothes He does not seem to up here a minute and | will throw | time. It tipped ind tripped a fellow a 
snow all of the troubles of the molder, down instead imme! If y lit vhile ag He it hurt, | he 

nor all the machinist’s either, but believes made it up yourself, I ought to throw é cursing t the sam 
f | 3 The foregoing w w that Charley 


he has a few troubles of his own. He is you down | g £ 








had a few divertisements thrown in along 
he 


and keeping them in repair. 


serious work of making patterns 
It does not 


with t 


1 


by any means comprise the full list, as in 
certain seasons there were screen doors 


and windows to put on, saws to file, and 


ii was quite a standing job for him to 
liave to do some repairs on the felt roof 
that covered the pattern shop 

It used to puzzle him somewhat, at first, 


to know who was in authority over him 


nd his work, but he finally saw that he 
was suppo ed to be the head of eve ry 
thing wooden about the place, and so it 
was very natural that these jobs were re 
ferred to him. As his help was very lim 


was 


» do them himself. He 
stuff that 


ited he had t 


not made of the kind of would 
the work be held back because of the 
hi [t 


much of a department when Charley first 
if, 


let 


inability of department. wasn t 


but it got bigger be« fore he left 1 
the 


knew 
Do 


of the work that came his way, that this 


not imagine because of variety 


the kind of a job where a man was 
driven to death, and had to overwork to 


to hold It 


sometimes it 


Was 


ve able his job. is true that 


was necessary for a man to 
do his very best to get a job out quickly, 
and sometimes they poured in all in a 
hunch, so that it was hard to know which 
one to do first; but when the work got so 
that it was too much for one man to keep 
He 
carpenter, who had the rough work to do 
He the the 


ternmaker, who 


up, another one was put on. was a 


was under directions of pat 


was thoroughly compe- 
tent to tell him how to fix the gate, make 
templets, build a fence, put glass in the 
windows, fill, stain and varnish office fur- 
niture, or, if need be, to show as well as 
tell how on these or any other little things 
with which the other might not be famil- 
iar 

When the pattern shop began to be sup 
plied with machinery it was necessary for 
him to learn all about keeping it in proper 
shape for use. He did not always have a 


man who could do this, neither did he al 


ways have one who could run a gas en 
gine; but when the shop got too large for 


its old quarters the new shop had its own 
power, and that power was a gas engine 


He did not think, when he was struggling 


to keep that engine going without having 
r 


to Call ¢ 


yn the machine shop, how useful 


the knowledge would be some time after 


he 


a concern making gas 


ward when was boss patternmaker for 
engines. 


In his changing around I do not think 


he has found that any of his experienc: 
in the little shop was detrimental to him 


\\ 


(OSBORNI 


Che Portland 
cement concrete is from 130 to 140 pounds, 


weight of a cubic foot of 


} 


a cubic foot of iron or steel weighs about 
480 pounds; these being now our m 
important building materials, these items 


of knowledge are of frequent and diverse 
application, so that it will hurt nobody to 


have them handy 
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The Accordion Fold for and 


Tracings. 


Drawings 


show a 


The 


method of folding drawings and tracings 
5 


accompanying sketches 


which has been adopted by the Pennsyl- 


the e 
of th 
If « 


in th 


exposed in the 
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ntire length ef in Fig. 10 being 
1 
e enve ope 
our readers will fold a piece of pa 
is way, they will find two 
final form, and by 


per 
pe 


1 
taking 


corners 


- 


vania Steel Company for folding the many hold of these corners and pulling gently 
sheets which pass between the office and _ the entire sheet will with one motion un 
works. Its advantages are that the final fold like an accordion The method of 
size can be determined in advance and folding is due to Mr. S. W. Baldwin. 
that whatever the size of the sheet it may Zz —, 
be folded to fit a given envelope More . : * 
ae pres ‘ ; Demands for Technical Education. 
over, unfolding and refolding are so sim- 
: — : - 
1 , etitions will be presented to the Legis 
ple and obvious that the sheets are natu Pet ee 
; , ture this vear for the establishme f 
rally refolded in the same manner as at ure this year for the establishme i 
first, the creases not being folded back echnical chools for the sh trade l 
on each other, as is too often done, rather Brockton, Lynn and Haverhill, and e 
than puzzle out the original method of argument which will be used in fay 
folding the propos} n is tha 1 prece 
Pi a 
A =— 
4 FIG, 2 \ ~ 
a > 
a wih \- 
. y > FI¢ 4 
a << 3 - 
= he > 
\ A o < 
F E ie . i , 
FIG. 1 a a 
— . a 
a — 
ee ; 
Ps \ Ya 7 FIG. 
Fi SS a on 
. e e 
Fl \ y P ~ 
\ aa A ai sm 
ra ie bs 7 i S 
a — we fa ee , 
< A b. ¢ A > 
as “ » = re al 
‘< * a A a i 
al ~ : FIG. 5 
\ A ¥ Ie Dd ~“ 
< —~ ~ . 
"a Pl ~~ . FIG. 8 — 
tis y 
A FIG. 9 f 
- - a 2 
FIG. 4 * N B 
y » a 
x ‘ 
FIG, 1 
F American Machinigg 
4 
d 
~ 
. ‘\ 
FIG, - 
FOLDING DRAWINGS AND TRACINGS 
Referring to Fig. 1, the end of the sheet been established b founding of textile 
is first folded over, the width ab of the’ schools in New Bedford, Lowell and Fa 
fold being twice the width of the envelope. River. [Irom this it is easy to see 


The edge a is then 


and another’ every city or town will eventually demand 


cl 


fold made as in Fig. 2, the folded part a technical school to teach some trade, an 
being turned over and over until the en- the advocates of the technical schools t 
tire sheet has been folded, the appearance the shoe trade are already advocatin 
being then as in Fig. 3. The sheet is now leather vols as well as sl schi 
unfolded and presents the appearance of pointing to the deserted tanneries throug 
Fig. 4. Next it is turned over and the out New England as reminders of a 
edge a is folded even with the crease b, as industry which migh e recovered I 
shown in Fig. 5. Edge Fig. 5, is then making of leather is a chemical process 
turned under as in Fig. 6 and edges a and and is no longer dependent upon heml 

» are folded even with crease d, as in Fig. and the _ forests There are techni 

7. This process is repeated until the en- leather schools in Germany, and _ since 
tire sheet is folded as in Fig. 8. Pressing Germany has secured the business whi 
the folds flat, one end is turned up as in’ Eng 1 once enjoyed, the English ar 
Fig. g and the other down as in Fig. 10 lready establishing schools to recover 
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trade. It is not a far cry to technical It is upon this quantity A that all the Rati 





schools to educate the youth in all the necessary calculations are based R* , 
trades.—New Bedford Mercury Leaving aside the application of the , 
— rule to the calculation ot # at present, | 
Calculating Cone Steps and Back-Gearing consider the case used by Mr. Bruce f R™ or (fh 
Ratios by the Slide Rule. the speeds of the machine are to be re : / 
BY W. OWEN duced from 280 to 20 revolutions per min C, " 
Being actively inierested in the design ite, it is clear that the total gear [speed _ . / F 
A 
of machine tools, and seeing Mr. Bruce’s  ratio—Ed.] must have advanced propo: “ 
article on the abov ubject at page 1090, tionately from 20 to 280 to bring about HW 
] beg to make a few observations thereon this result: or calling ti crear when tl 
I consider Mr. Bruce’s method to be the chine is running at tis highest speed, ! : 
most up-to-date manner of solving the’ from 1 to 14. (Note—I call it an advair 2 
problem that has appeared in the AMER of gear when tl elt 1 ved from « . 
ICAN MACHINIsT, because s at ; tep on the con ger p.) we ; ; 
OT phical s ullc! } I e wha I ing I \ ( pt l Qo ’ 
may term thoroughly graphical in its a] advance must equal the ratio by wl G 
plication, it is cumbrous. he gear ( t g 
The basis of his reasoning—that equal change of position belt a change of Pon = 
spaces stepped off on a logarithmic scale gear. y 
give numbers in geometrical progression Consider the belt to be on the larg: 
undoubtedly correct I may say, in tep of the six-speed cone, with th Vv '4 
passing, that I designed a logarithmic’ gearing in, the machine making 20 revolu Set I on t { 
chart based upon the same reasoning, by tions per minute Assume the belt to be reverse the rule, when the log I 14, V 
the use of which all the necessary calcu moved to the next step, thus increasing §! 
lations can be made by drawing a straight the speed by the ratio of advance nd role bacl i! 
line across the chart; but as this letter making it equal the slowest speed multi 1. ¢ t Ir on © opy te 1.14f 
deals only with the application of the slide plied by R. If the belt be moved to tl when .104 read on 
rule to the calculations, its place is not’ third step, the speed will equal the slow dex ot ( the log. ot / IX 
here All the calculations can be made est speed multiplied by R*, and when the the rul gain and set .104 01 . 
on the rule, but in the ordinary way, as_ belt is on the smallest step, the speed will to its index, when 1.27. | 
I will presently show have been increased by R®, or R”™', » be- posite the index of | Ul 
In designing any machine which is to ing the number of steps on the cone 1.27. R. Next f 
have a series of speeds in geometrical Therefore, after having found R, the vr"! = 1 
progression, it is well known that the’ ratio of change given by the extreme leaving the 1, , 
chances are ten to one against the first teps of the con tote that is. with ti 
set of calculations for the gears quite suit This result, however, has been brought) oy PD. and re 9 e ] 
ing the practical conditions embodied in about by the use of two similar cones, s we get the cube of 1.272: transferring 
the design of the machine; therefore they that the ratio between the top and botton he cursor to the D ile. we read { 
may lave to be repeated, with shight vari- steps will not be k”', but —_ 1.272 ——_ —-" 
ations, two, three or even four times ; s 


Ye. diameter f the irgest step equal j 

Consider the time taken up‘in using Mr ‘ia ; ' . ; ; 

a : : Therefore having found FR, we have times that of the smallest step. Fixing 2 

Bruce’s method of dividing up strips of : a ta ; id 
: yoy > yt Pn-1 mche thie ire diameter! mK a 

paper three or four times. It should be ra ae > Se ee: Fe ‘i I 

: 7 : total ratio of change giv bv tl ing this by 132 QV 13.07, or 14 

remembered, too, that the number of If the total rati : cnange given Dy UK ; 


, . 7 a al 1 ates es 
livisior lwa prime, a t will jual cone  s r in this case i’, the ratio e le Glan , 
divisions is always ime, as it will equi : . taf 
V t. where N is the. usually even. num of change given by gearing to keep the By formu 3) W d 
. ICT S tie, USUdtI eveti, I Ili 
o P ratio to bh 1°70 Getting 1 +) r a 
ber of speeds the machine is to have. The speeds in correct progression must equa ; -™ a sapiens wy cee ; “¢ 
( spec s 1 machi IS lé é ‘ I 7 
re nied siemens R ae n D and re 
divisions therefore cannot be made by ‘> oF stated gen y R". Running down . 
ntinual bisection, but must be mad ee ee ee ee ee ee. hts 
vith an in ned line g¢ the speed ( inged by the I S 
t ALi ; ' ’ 
, ik - RR Ff R mu 1) wet thie | 
Mr. Bruce says, as does also Mr. Ver RR, RR, KR. : : - 
. 7 E Sent, , 4] a ae Se , be (2.6 IX ) 
non, at page 1790, Vol. 26. that. afte : d ene! 
plese ie 4 eounterchatt es 1 fror 61 f S t 
iving fixed the extreme speeds and the or we x ee ee 
tape | these value 
mber of spec the next step is to ca 
I I | ' ‘ ; | 
i a im: pn. oi \ 
late the intermediate ones This, I beg ‘ ” . 





state, is an unnecessary part of the 


' 
1] <] ’ 4 ’ mula (1), when untersl 
roceeding, as I will show Ir. Vernon Ds ; 
: . 9 Natio of largest to smallest step > 14 
deal speed ranges and Mr. Bruce’s divi- ®t I — 
ns for reading the intermediate speed VR ( 


re not at all required. Ina set of speeds I 


geometrical progression, it is easily 
f | rf ] ; 
own that . 


vhich The rules f chine with two c \ four 
l highest speed ershaft speeds FR being calculate 1 ar 1 at 
owest speed Ratio of irgest to s est step S re ( | l) & ( 


V number of speeds VR 96 Wall street, N r OT tur Pp 
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The Fracture of Structural Steel Under Alter- 
nating Stresses.* 

The efforts of steel metallurgists and 
engineers to obtain scientific control over 
the mechanical properties of steel used for 
structural engineering purposes, altho at- 
tended with much success, have neverthe- 
less presented certain unfortunate features 
of failure. Thirty or forty years ago it 
was claimed, apparently with reason, that 
if the chemical constituents of mild steels 
were identical, their mechanical properties 
were necessarily similar. But, as experi- 
led, it 


that steels registering practically the same 


ence exten soon became evident 


chemical analyses gave astoundingly dif 
ferent The 
of research led to the enunciation of 


mechanical test next stage 


the 





generally accepted idea that steels having 


a good chemical composition, correlated 


with satisfactory tensile and bending tests, 
were thoroughly reliable. But the advent 
f high speeds placed engine 


ipidly alterna 


parts under 


ting tensile and compression 


stresses, the reversals being, in some in 


stances, at the rate of 800 per minute. 


Under these new conditions, the sense of 
security insured by a good chemical com 
position and satisfactory static tests was 
rudely disturbed by the fact that steel, in 
a relatively small number of cases, was 
elastic 


liable to fracture far below its 


limit, more after the manner of glass than 
of a ductile metal 

These facts led to a remarkable develop 
ment of the micrographic method of ex 
amining steel. The results obtained have 
thrown considerable light upon the mat 
ter; but after fifteen years’ correlative re 
search, the inexorable logic of facts com- 
pels the author to state with regret that 
in connection with this particular matter 
turn has to a con- 
siderable extent broken down in its attempt 
to solve that mystery of steel, of all others 


the microscope in its 








| | 
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PROF, ARNOLD'S TESTING MACHINE. 
the most important practically, namely, the 
cause and prevention of its sudden rupture 
under vibration and alternation, two phe- 
The 


author here wishes to emphasize and re- 


nomena probably closely allied. 


Read before Section G of the British Associa- 
tion by John Oliver Arnold, Professor of Metal- 
lurgy, Sheffield University College 
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iterate the fact that he is discussing steels 
possessing great toughness and ductility 
under ordinary static tests. 

To pass from generalities: The author, 
thru the kindness of his friend, Mr. J. T. 
Milton, chief engineer of Lloyd’s, is en- 
abled to publish, with a certain degree of 
reserve, important facts ascertained during 
a two years’ research carried out with the 
assistance of his friend and colleague, Mr. 
Andrew McWilliam, A. R. S. M., at the 
University College of Sheffield, under in- 
structions from Lloyd’s committee. 

To select one instance, the shell plates 
of the boiler of a colonial cruiser split 
longitudinally from end to end, under the 


hydraulic test. The fractured plates were 
about one inch thick, and each weighed 


nearly three tons. The average analysis 


was about as follows: 


of the plates 


Carbon... 0.20 
Silicon. 0.02 
Manganese 0.50 
Phosphoru 0.04 
Sulfur 0.04 


( ‘opper very low 


Arsenic..... very low 


Of course the above analysis is beyond 
reproach. Pieces from the fractured plate, 
bent double and closed right up under vio- 
lent hammering, without any sign of flaws. 
The average tensile tests registered about: 
Elastic limit . 15 tons per sq. in. 
Maximum stress 29 tons per sq. in. 
Elongation 


Reduction of area . 


29 per cent. on 2 inches 
. 50 per cent. 
little 


The microscopical struct- 


The above mechanical tests leave 
to be desired. 
ure showed a distinct and unusually sharp 
segregation of the pearlite and ferrite, the 
latter being angular and intensely crystal- 
lized. It was also large in pattern, and 
frequently occurred in those long white 
lines, rich in sulfur and phosphorus, which 
are technically known as “ghosts.”’ 

In the early stages of the tesearch it 
was thought that the sharp crystallization 
might be regarded as an effect due to that 
cause which produced also the effect of 
brittleness 
theory was decisively negatived by subse 


As will be seen presently, this 
quent experiments. In order to measure 
the mechanical brittleness incapable of be- 
ing detected by ordinary static or bending 
tests, the author caused to be devised the 


machine represented in the full-sized dia- 
gram exhibited, Fig. 1. 

The test piece T is along the line of the 
alter 


die PD rapidly placed under severe 


nating stresses, slightly beyond its elastic 
rotation of an ec 


of the bevel 


limit, produced by the 


centric on the vertical shaft’ 


wheel, but the strain along this line is 

necessarily relatively small. The number 

of alternations are registered by a counter, 

adjusted to zero for each test. The rate 
. 


of alternation can be varied at will, and in 


the near future these data will be supple- 
mented by a record of the energy expend- 
ed per test piece, ascertained by means of 
Wattmeter. This 


a delicate integrating 
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method of testing—which practically car- 
ries out the almost impracticable Wohler 
test in one or two minutes—has already 
thrown light on the obscure 
phenomena under investigation, and has 
also exhibited remarkable delicacy. These 
facts are proved by the data now submit- 


important 


ted to the section by the author. 
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FIG. 2 DIAGRAM OF STRAINS IN BENDING 


POILER PLATI 


tests on standard English 


In preliminary 


acid open-hearth boiler-plate steel the re 


markable fact was noted that in all prob 


ability the resistance of structural steel to 


rupture under rapidly alternating stresses 


is inversely proportional to the rate of 


alternation. This law, if fully establishe 


by the exhaustive experiments now being 
the Sheffield C 


17 
olliege, de 


carried out at 
mands careful attention from every engine 
designer. The following figures indicate 
concretely the data upon which the author 
provisionally enunciates the law. Tabl 


1 has reference to alternating shock bend 


ing tests carried out on a good boiler-plat 


steel, the test bars being 34 inch square 
and the bending force being applied 4 
inches from the line of maximum stress, 


with a range of 9-16 inch each side 


Rate of No. of Alternations 
Mark Alternation necessary to Mean 
per Min. complete fracture 
S1 168 1330 ) 
S2 168 145 1276 
S3 168 1352 ( ~~ 
S4 168 1361 ) 
7s 266 860 ) 
S6 266 870 ; 
. 878 
ee | 266 916 \ 
S8 266 868 
TABLE I 


While the above results exhibit consid- 
erable 
the fractured boiler plate were so erratic 


that for a time the author was almost in 


concordance, those obtained from 


despair, when the curious clue to the situ 
ation presented itself, that one side of the 
plate was brittle and the other tough un 
der alternating stresses. This theory is 
about to be put to a most careful experi 
meantime the data 


nental test, but in the 


contained in Table 2 are, in all probability 
substantially accurate 

The somewhat disconcerting lessons to 
be drawn from the above table are: (1) 
That 
brittleness in alternation, it 


once a steel has assumed decisive 
cannot be re 
stored by heat treatment of any kind short 
that the 
side of 
unskillful 
ingot and not an improper casting temper- 
the 
have affected every portion of the plate. 
A third and still more regrettable confes- 


sion has also to be that 


of remelting; (2) injury to this 


steel was on one the plate, and 


hence due to reheating of the 


ature, since latter must necessarily 


made, namely, 











~t 
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the micro-structures of the pairs, includ- 
ing both brittle and tough steel, were in 
all respects identical, tho, of course, that 
of each pair varied with the heat treatment 
to which they had been subjected. 

The author wishes finally to record some 
delicate and interesting tests obtained from 
an inch plate of mild steel bent over a 
radius considerably shorter than that of a 
large boiler, namely, about 2 feet. In such 
a plate the inside radius will represent a 
line of maximum compression stress, the 
outside radius a line of maximum tensile 
stress, and a radius exactly between the 
two will touch a neutral line. See Fig. 2. 

If, from the apexes of two V's, X Y, 
progressing inward and outward, lines are 
drawn to the inner and outer circumfer- 





a |°Bs|% 

= iséea | pS Heat Treatment. 

= |Seu 4 

ae 
L 3} 169 | 420' ) | Heated to 950° Cent. and 
g 4 “6 1232? j cooled in air. 
L 7} ‘* |t3787 | Oil quenched from 950° 
Ls; “ | 694's| Cont. 
1 

Lee] DOG: | 235" 2 | as wncetens. 
L12| ‘* | 864? § 
L18; ‘* | 260!) | Heated to 950° Cent. and 
Lig “6 500? { cooled in air. 
L20| ‘* | 388!) | Annealed; heated to 960° 
21 “ 7812 | Cent.; slowly cooled. 
Lae; “ | 630° ) Oil quenched from 950° 
| 23 66 | 240! { Cent. 

mt | 2 
L26 ” 400” ) | Water quenched from 900 
_ ““ 2263 ( Cent. Heated to 600° Cent 
L27 336% J 


( 1 Inside. 
2 Outside 
Doubtful. 


Probable position of test piece 


TABLE 2 


ences, these V figures will qualitatively 
represent the increasing intensity of the 
stresses at increasing distances from the 
neutral line. As to the quantitative value 
of these angles, the author has no prac- 
tical data. Table 3 records the influence 
of stress in deteriorating the metal next 
the inner and outer radii, and also that 
immediately adjacent to the neutral line. 


Mark Rate of No. of 
and Alternation Alternations 
Position. per Min. Endured Remarks. 
O 266 916 Mean of ten tests 
I 266 996 - 
M 266 1067 “ o6 
TABLE 3. 


It will be seen that in its resistance to 
fracture under alternating stresses, the 
portion of the plate in tension is inferior 
to that in compression, while the steel 
about the neutral line is superior to that 
next the inner radius. 

All the results recorded in this paper are 
preliminary, having been carried out on 
in extemporized machine. A_ standard 
machine has now been erected at the Shef- 
field College, from which the author hopes 
to obtain, in the near future, standard 
data as to the influence of sizes and shapes 
of test pieces, length of stroke, rate of 
alternation, and the correlation, if any, be- 
tween the data and the energy necessary 
to produce fracture. 
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Alcohol for Motors—ll. 
BY M. C. KRARUP 

Our principal sources of information 
in regard to the technical status of alco 
hol for motor use are the following: 

The Centrale fiir Spiritus Verwertung 
in Berlin, an organization which is in 
supreme command of the alcohol move- 
ment in Germany, even to the regulation 
of the areas to be planted in potatoes o 
beets for alcohol production, has issued 
reports and other publications covering 
the German development for the past six- 
teen years. 

Hon. Frank H. Mason, American Con- 
sul-General t 


Germany, deals in reports 
to the State Department of February 12, 
1902, and February 16, 1903, with some 
portions of this material 

Report of tests by Prof. Dr. E. von 
Meyer, in Vol. 78 of the Arbeiten der 
Deutschen Landwirtschafts-Gesellschaft. 

Rapports et Comptes Rendues, from 
the Congrés des études économiques sur 
les applications de l’alcool dénaturé, 1903; 
especially the reports of E. Sorel, Gustave 
Chauveau and of L. Périssé. 

Description of alcohol carburettors and 
sprays, by Prof. Schottler in Zeitschrift 
des Vereines Deutscher Ingenieure, 1902, 
Vol. 46. 

E. Sorel, “The Combustion of Alcohol 
in Revue de Mé- 
canique, May and June [not yet com- 
pleted], 1904 

The Journal of the Society of Arts, 
London, April 29, 1904, has a paper by 
Thomas Tyrer, F.I.C., F.C. S., on “The 
Need of Duty-Free Spirit for Industrial 
Purposes,” with tables giving very com- 


in Stationary Motors,” 


plete information on denaturizing meth- 
ods and on chemical products in which 
ethyl or methyl] alcohol enters 

The Engineer, of London, April 15, 
1904; a paper by Dr. Ormandy, largely 
abstracted from information supplied by 
the German “Centrale.” 

Capt. C. C 
sults published by French investigators 


Longridge discusses the re- 


in articles in 7he Engineer, of London, 
of June 5, July 24, August 7 and August 
28, 1903. 

Report of the Joint Select Committee 
of Congress, appointed June 3, 1896, to 
consider all questions relating to the use 
of alcohol in the manufactures and arts. 
This relates only i 
ability of alcohol for power-generation 

S. Young and E. C 


erties of mixtures of the lower alcohols 


ndirectly to the avail- 


Fe irteyv: 


The prop 


with benzine and with benzine and water, 
in Journal of the Chemical Society, Vol 
81 and 82, pp. 717-739 and 739-752 


A. Souchon, in Revue d’ économie poli- 
tique, Vol. 17, pp. 289-332. Paris, 1903 

“L’Alcool et son Cartell en Allemagne.” 
A study of the German organization of 
the alcohol industry. 

G. Coupan, in Le Génie Civil, Vol. 41, 
pp. 117-123. Paris, 1902. 
Exposition de Moteurs.”’ 

N. Wender: “Die 


“Concours et 


Verwertung des 


Spiritus, etc.,”” Wien, 1904, and by the 
same author in Zeitschrift des oester 
reichischen Ingenteur und Architekten 
Vereins, Vol. 56, pp. 229-232 et al 


T. E. Thorpe and J. Holmes, in Jou 


ial of the Chemical Society, Vol. 85, pj 
1-6, London, 1904. The estimation ot 
methyl alcohol in presence of ethyl 
hol 

It is usually explained that the reasor 
alcohol vas taken p tor fuel 
much later than the p eum products 
vas that cientist d condemned it n 
tried on account of its low calorific value 

Alcohol s leed, much less heating 
capacity than an equal weight or volume 
f benzine, but it fter all t l 
nor benzine that is burned in an inter! 
combustion motor. It is a mixture of al 
hol vapor with air or a mixture of ben 
(kerosene, gasoline) vapor with ait And 


the working efficiency of the motor di 


- | = 
1e calories contained 


pends more upon t 
the explosive mixture than upon those in 
the liquid from which the mixture is only 
in part derived. It depends also, of course, 
upon the completeness of the combustion 


and some other factors. The relative calo 


ric value of liquid alcohol, petroleum, 
etc., remains, however, a matter of eco 


nomical importance, even if we find that 

given volume (a cylinderful) of alcohol 
vapor mixture contains as many heat units 
as the same volume of gasoline-vapor mix 


ture. The figures pertaining hereto, and 


1 


given below, will make this much clearer 

Two kinds of alcohol are under consid 
eration; ethyl alcohol, or spirits of wine, 
in which the chemical radicals are C:Hs 
HO, a potable inebriating liquid of 0.795 
specific gravity, low cost of production, 
but taxed in this country $2.06 to $2.08 per 
gallon “commercially pure” (94 to 95 per 
alcohol, or 


cent.); the other, methylic 


wood spirits, chemical radicals CH;HO, a 
poisonous liquid of slightly lower specific 
gravity with a cost of production probably 
twice as high as that of ethyl alcohol but 
free of tax in this intry whether in it 
raw state or purified and deodorized 
which latter quality it is still poisonou 
(so claimed by adversari shrewdly 
admitted by its makers, but the contention 
is perhaps doubtful) but well adapted t 
be used lulte { | I t 
tute for ethyl ilcoh y] | I this re sol 
Great Brit ixes p 1 wood a h 
equally \ { ( y ( 
distilled f y 1 et ) é 
molass 1 anyt g g 
tarch 

Wood al fewe eat ts tha 
grain alcol | 1 
due mostly eSel ion 
ether \ epent n t 
has not bee ed t vely 1d ( 
result far have 1 1 |e thermal 
efficiency (utilization of the calories) than 
obtained with grai Icohol, and a greater 
probability of free acet cid in the ex 


haust, attacking the metal surfaces of the 


motor. Its eventual u for motor power 
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is not absolutely excluded, however, but 
would probably depend upon the invention 
of a cheap process for producing and puri- 
fying it. Its price at present in this coun- 
of the 


ethyl alcohol, with which it competes more 


try, under the protection tax on 
or less openly for many of its uses, ranges 
from 70 cents to $1.50 per gallon, accord- 
ing to the degree of purification. In France 
its price is 110 francs per hectoliter, or 
about 45 cents per gallon (not 10.90 francs 
per hectoliter, as inadvertently stated in 
the Engineering Magazine, February, 1904, 
by Henri Dupays). 

Raw wood alcohol is at present used for 
motor purposes only as an admixture to 
grain alcohol, mainly in France and Russia, 
rendering it un 


serving the purpose of 


drinkable and thereby protecting the inter- 


nal revenue departments against fraud 
Leaders of the alcohol movement in Amer 
‘a propose to make the same use of it 


here, provided the tax on potable alcohol 
is so reduced that it will not pay to dis 
of detection 


sociate the mixture, danger 
duly considered. 

Grain alcohol mixed with methyl alcohol 
is variously known as methylated spirits, 
hol 


denaturated 


or ale denaturalized, denaturized or 


Not knowing of any “natu 


ralizing,’ “naturizing’” or “naturating” 
process, | shall use the simpler form “de 
The 


prescribed in France for fuel purposes con- 


natured alcohol.” denatured alcohol 


ists of 100 liters* 90-degree ethyl alcohol 


(10 per cent. water), 10 liters wood alco 
hol (also 90 degrees) and 500 grams heavy 
\t the price of 
hectoliter of 


benzine (about ™% liter). 


42.50 francs per go-degree 
ethyl alcohol, ti:is brings the price of de 
460.860 frances per 100 


natured aicohol to { 


liters (including certain small fees), or 


about 38 cents per gallon. To reduce this 
excessive cost the French almost invariably 
mix this denatured alcohol with an equal 
volume of benzol. The benzol is obtained 
as a by-product from coking of coal and 
normally contains 85 per cent. benzine, 14 
per cent. toluene and 1 per cent. xylenes 
The this 
are, of course, so conclusive as to the 


results obtained with mixture 
not 
merits of alcohol as if alcohol alone, even 
The French 


public tests include many with simple de 


if methylated, were used. 


natured alcohol. 


tor 
motor fuel is not wood alcohol, but 15 per 


cent. of benzol, to which js added a tri 


In Germany the denaturing agent 


fling amount of pyridin, and crystal or 
methyl violet dye in the proportion of 1 
to 100,000. The alcohol is 90 volume per 
This 


mixture is delivered by the Centrale ftir 


cent., holding 10 per cent. of water. 


Spiritus Verwertung at any railway sta 
tion in Germany at 15 martts per hectoliter 
in large lots and 16 and 17.50 marks in 
This 
is equivalent to 15 to 174% cents per gallon, 
and the Centrale guarantees that the price 
will not be raised before 1908, if then. 


small quantities, packing included. 


*In so far as the use of metric units in 
this paper is for purely comparative or per- 
centage use, we have not thought it worth 
while to translate them.—Ed. 


AMERICAN MACHINIST 
The law making denatured alcohol tax- 
free in Germany was passed in 1895; it 
attains this object by provisions permitting 
alcohol producers to concentrate the low 
general tax of the alcohol production on 
not dena- 


that portion thereof which is 


tured. Its operation to lower the price 
therefore 


dis- 


of dcnatured alcohol depends 
upon the co-operative action of the 
tillers. 

Those industries in Germany for which 
pure ethyl alcohol is a requisite pay a tax 
of about $1.00 per gallon (56 cents for 
whiskey strength), the same as for drink 
ing purposes. 

In many alcohol 


cases containing 25 


volume per cent. of water—which is equal 
to 29.6 per cent. weight, owing to its higher 
specific gravity—has been used in station 
ary motors in Germany with satisfactory 
results, both with and without the denatu 
Without the benzol this 75 per cent 
alcohol is of specific gravity 0.846, contains 


rant. 


oniy 4,380 calories per kilogram, or 3,710 


per liter, while kerosene contains 10,000 
per kilogram and 8,000 per liter, benzine 
10,000 pei kilogram and 7,000 per liter, and 
benzo: 9,700 per kilogram. Absolute ethyl 
alcohoi, according to Prof. Dr. Mayer, con- 
tains 6,480 calories per kilogram, or 5,1/0 
per liter. 

In close accordance with these figures 
I. Sorel, determinations 


always tally closely with those arrived at 


whose chemical 
by way of mechanical tests by Maximilien 
Ringelmann, finds that 9o0-degree alcohol 


1 


disengages 6,045 calories by combustion 
under constant pressure (as in a cylinder 
with the piston displaced by the expan- 
sion) and 6,056 when confined in a closed 
vessel; and that 90-degree methyl alcohol 
yieids 4,594 calories per kilogram, either 
The French go- 
degree alcohol develops 5,923 calories, and 
half and half, 


way. usual denatured 


when mixed with benzol, 
7,878. 

Figuring loosely upon the substitution 
of 15 per cent. of benzol for 15 per cent. 
of g0-degree ethyl alcohol, the German de- 
natured mixture should contain about 6,413 
calories per kilogram, or very nearly the 
same 100 
cent. ethyl alcohol, the benzol enriching it 
as much as the water impoverishes it. This 


calorific value as absolute per 


coincidence adds peculiar interest to the 
high thermal efficiency obtained with the 
German denatured mixture, foreshadowing 
in a fashion the time when ethyl alcohol 
containing no other forcign ingredient ex- 
cept water may be used. 

It may here be remarked that pure alco 
hol absorbs water from the atmosphere, 
when exposed, much more rapidly than it 
loses its own substance by evaporation. I 
find no data to determine at what degree 
of dilution the two actions offset one an- 
other, leaving the composition of the hy- 
drated alcohol constant. It seems, how- 
ever, that 85 per cent. alcohol and 15 per 
cent. water will evaporate approximately 
as a homogeneous liquid at ordinary de- 
grees of humidity and temperature of the 
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atmosphere. But some experiments on this 
subject would be desirable, since it should 
be known to what extent the composition 
of the fuel may be subject to changes fron 
hour to hour when left in a tank with a 
air vent. Apparently pressure feed, bring 
air or cooled 


; 
alcohol in 


ing only a limited quantity of 
exhaust gas in contact with the 
the tank, will be preferable to gravity feed, 
even for stationary engines 


Some slight discrepancies in the above 


figures are probably due to variations 


French and German terminology. It 
not always clear, 


for example, if ‘‘oo de 


grees’ and ‘90 volume per cent.” (equal 
terms used 


A lex yh )] ex 


to 86.1 weight per cent.) are 


strictly or approximately. 


pands greatly by heat, but contracts by 
mixture with water, and this gives rise t 
variations when the strength is measured 


by volumetric instruments, instead of by 


weight But these minor matters do not 
affect the conclusions, which are based 
on broader grounds 

The following table, extracted from 
more extensive determinations by E. Sorel 
(see Revue de Mécanique, June 30, 1904) 


is of the highest importance for perceiving 


why alcoholic fuel, in spite of its low heat 
capacity, will produce amounts of mechan 
ical work in a motor larger than have been 
obtained with richer fuels in the same mo 
tor or a motor of the same cylinder volume 
or piston displacement. 





o a . 
1 kilogram = tos 
contains SS a ae 
Sslis a 
~_feliss 
. |e Pleas 
s|&/|8 |@s/*ee 

L . L > | - © 

fa an > _ = &® = 

e = “ ie a 

- — = ad = — 
Wood aleohol } aia on 5 sy 5 049 
(CH, HO) 0.375 | 0.125 | 0.500 | 0.697 | 5.042 
Ethylaleohol )} one , P oi ween 
(CoH; HO) \ 0.522 0.130 0 348 | 0.485 7.015 
Bensine ' | 0.923 | 0.077 | none! 0.286} 8.273 


(C,H¢)\ | 
Benzine is selected to represent kerosene 
and gasoline, being the liquid of most sta- 
ple composition in this class. 
We see here that a kilogram 
vapor, together with the air theoretically 


of benzine 


8.559 cubic 
of ethyl 


required to burn it, 
meters, the 
alcohol vapor mixed with air occupies only 


occupies 
while same weight 


7.500 cubic meters. In one case we have 


10,000 calories in 8.559 cubic meters ; in the 
other, 6,480 in 7.500 cubic meters. Equal 


izing the volume, the proportion between 


calories from benzine and calories from 
alcohol is no longer that of 10,000 to 6,480, 
but only 8,760 to 6,480; or, in other words, 
a cylinderful of combustible alcohol vapor 
mixture contains almost exactly three- 
fourths as many calories as the same cylin 
derful of benzine vapor mixture, which is 
a considerable gain from the proportion 
of calories in liquids as such. 

With wood alcohol the proportion grows 
even much more favorably, giving 6,705 
calories for benzine, corresponding to 5,104 
or, a 


(approximated) for wood alcohol; 
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cylinderful of vapor mixture from methy- 


contains than three- 


calories as 


1c alcohol more 


urths as many a cylinderful 
f benzine vapor mixture. And this seems 
] using wood 


) open certain possibilities for 


alcohol alone, provided it is purified of the 
exhaust 


and 


purified product 


icetone which crops out the 


as acetic acid and corro valves, 


of the 


provided the price 


may be brought within reach 
It is, of course, due to the oxygen (hy 
lroxyl) contained in the alcohols that so 


much less air is required for its explosive 
ombustion, making it possible to intro- 
luce in each charge, 


relatively more 


ut it should be 


is paid for, 


vapor 
-emembered that thi 
remembered that this Oxy- 


gen while the oxygen used for 


burning 


benzine vapor is free for the tak- 


ng. So far‘as anything yet said is con 
-erned, the relative economy of the fuels ts 
ot affected, but the question of technical 
ficiency is of course deeply involved. Es 
pecially for use in automobiles it is of the 


ghest importance that the lower calorific 
value of alcoho! is offset by the ability to 
use more of it with a given motor. This 
ilso bears strongly upon the question of 


nterchangeability of the fuels, in its favor 
But for this I 
ful if automobiles operated with carburet 


factor it is more than doubt 


ed alcohol in the French and international 
could have held their own as they 


races 
did. 
Still, very little, if has 


any, attention 


been paid to this factor in favor of alcohol, 


perhaps because it is accompanied by 
others which make directly for fuel econ 
ymy by causing the available heat units to 
be turned into work with much less waste 
than if gasoline were used 

The presence of oxygen and the excess 
of hydrogen in alcohol vapor, causing its 
smaller specific gravity (larger volume), 
and the greater kinetic velocity of its mole 
cules by which its complete and intimate 
mixing facilitated, 


doubtedly much to do with one of these 


with air is have un 
factors, which consists in complete com- 
bustion (and odorless exhaust) of the ex- 
No observation has been 
all tests 
since 1901 than that complete combustion 
the fuel 


the exception with the liquids containing 


plosive charge 


borne out more consistently at 


s the rule when alcohol is and 


no oxygen. 

The other factor leading to avoidance of 
waste or high thermic efficiency is the pos 
sibility of a very high compression in the 
alcohol motor, due partly to the low in 
Nammability of the alcoho! vapor, and fur 
to the 
with it from the 


alcohol. High 


not only an advantage of the alcohol motor 


mixed 
the 


thermore aqueous vapors 


water contained in 


compression is, however, 


(in which the gasoline motor can never 
share unless of the Diesel engine type, for 


fear of premature ignition), but also a 


necessity, being required to counteract the 


slow inflammation which alcohol vapor 


has in common with kerosene vapor but 


not with benzine or gasoline vapor 
With regard to the causes for the com 
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H. de 
an experimental 
l find 


plete combustion, L. Périssé and la 


Valette are responsible for 
determination of great value. They 
thai the proportions in 


, 1 
a oo degree aicono 


vapor mixture which admit of complete 
combustion in an explosion motor vary 
from 1 of vap with 10 of air to 1 of 
vapor W th 25 of r, while the proportior 

r go-degre¢ ilcohe mixed with e¢ i 
volume of be vary only from 1 of 
vap with 41 of to 1 of vapor with 52 


The British Weights and Measures Association. 


) eta ] + ’ , is ; 7 Pestiucl 
Particulars regarding the British 


ciation for the defense of existing Britis} 


weights and measures, of which an item 
was published at page 1247, have come to 
hand, together with pamphlet announ¢ 


ing the aims and purpose 


tion. The correct name of the associa i 
is that given in the above title Che prime 
movers in the organization are manufac 


turers, and the following is a list of the 
Executive Committee 
A. H. Adams, director 


Engineering Company 
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member of the Institution of Civil Engi 
neers, of the Institute of Mechanical En 
gineers and of the Iron and Steel Insti 


tute; Lincoln Chandler, managing director 
of the Patent Shaft and Alletree Company 
of 
pany; Archibald Denny, 


and the Amalgamated Carriage Com 


shipbuilder; Rob 


ert Kaye Gray, president of the Institut: 
of Electrical Engineers; Henry Lovatt, 
builder; Walter M. Musgrave, of John 


Musgrave & Sons, engine builders: James 
Paxman, head of the engine-building firm 
Davey, Paxman & Co.; Thomas Parker, 
electrical engineer, who is now electrifying 
the London 


F. W. Tannet-Walker, of the hydraulic 


engineering firm Tannet-Walker & Co 


Underground Railway; Col 


; 


It is to be hoped that we may some day 


see electric welding done So 
that it 


ends of iron pipe when used for hand rail 


commonly 


may be employed for uniting the 


ing and similar purposes. The unsightly 
couplings on piping very much in the pub 
lic eye are one of the things which modern 
engineering be of 
should be able to get rid of 


should ashamed and 


Letters From Practical Men. 


Gas-Engine Cams. 
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I i ve g d re 
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lve 
| t cI 4 
Kt © I \ d centet | 
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el | Thi ‘ 
LiV¢ ( 1 { oO eoTes 1 tiie 
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American Machinist 
wie , 
FI 
ENGINE CAMS 
From center O lay oft a circle abm 
equal in diameter to the concentric portion 


of the cam. Then from O lay off Oa and 
Ob 115 degrees apart. Oa is the line on 
which the valve begins to open, and Ol 
the line on which it is just closed. Lay 
off ¢d equal to the amount allowed for 
lost motion before the valve begins t 
ypen and de equal to the amount of the 
pening f tl \ V« With the center O 
draw arcs t circl t 1 and e. re spect 
ively; ¢. will be on the outer extremity of 
the cam. On 1 and ob, produced, lay 
off circle fn and jn’ equal in diam 
eter to the cam roiler and tangent to th 
irc fd} Draw h tangent to both cit 
cles m and ofan; similarly kt tangent 
to both abm and pn This gives us 
the b nding line of the eccentric portion 
ek of the cam. The corners at h and 


should be rounded off with radius r, to 


suit the judgment of the designer 
\ similar method or reasoning applies 
to the inlet cam as well, altho the angle 


of opening is somewhat less than that of 


the exhaust cam C. H. MARSHALL. 
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A Graduating Attachment for a Gear 
Cutter. 

Editor American Machinist: 

Recently we have started making a cer- 
tain class of machine which has two fairly 
large parts that have to be graduated in 
degrees; the diameters of the indexed sur- 
faces range from about 18 to 36 inches, so 
it will be seen that these would be rather 
large for an ordinary milling machine div- 
head 


so we rigged up our automatic gear cutter 


with its small worm-wheel, 


iding 


for the work. This was done by mounting 


a compound rest on numerous wood 


blocks (a job which took about two hours) 
and turning the screw by hand to make 
each mark. This was a great improve- 


ment over the milling machine, as the gear 


cutter could be geared up to divide 360, 


o that after making each mark it was only 





necessary to pull a handle and the work 
was indexed for the next mark. 


The compound-rest screw had _ four 
threads per inch, and in some of the larger 
work every tenth degree was about 3 


inches long, every fifth degree 234 inches 
inches, so that for the 


to turn 


and the others 2! 


shortest marks it was necessary 
the screw thru ten revolutions and for the 
longer lines eleven and twelve turns, re- 
spectively. The the job 
can be imagined when it is considered that 
and 
counted to 


tediousness of 


there are 360 lines to make, every 
turn of the 
insure a uniform length of line. 

We decided to make an attachment which 
could be mounted quicker than the old 


which 


screw has to be 


arrangement, and would be also 
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quicker in its operation; the enclosed blue- 
print shows this attachment. 

The bed of the machine is shown at A, 
a standard B being bolted to it; on this 
is fixed, with a swiveling adjustment, a 
compound rest with a slide C, which car- 
ries the tool; this slide is operated by the 
rack D, segment — and handle F, the han- 


die being fastened to shaft G by a set- 
screw so that it may be set in different 
positions to clear other parts of the ma- 
chine One movement of the handle 
makes the cut—a great saving in time 
over having to turn a screw ten or 
a dozen revolutions In the slide C 


is a spring plunger H that engages with a 
disk J notches cut in its 
peri fe ry. 


another 


which has ten 
To this is fastened by a 
disk J 


which, 


small 


screw also having ten 


notches, two of however, are of 


October 20, 1904. 


the deepest being for the units, because 
when K drops into a deep notch the lever 
M swings up to the top step of the plate O, 
the difference between the top and bottom 
steps being half an inch, which in this par- 
ticular case is the difference in length be- 
tween the ten marks and the unit marks 
The stop P is for regulating the return 
stroke of the slide so that the hand may 
get used to a definite length of stroke and 
the F as a battering 
swiveling arrangement was 
he attachment 


ALBERT 


thus not use lever 
The 


only to fit t 


ram 
necessary 
our machine CLEGG 
Keighley, England. 
Dixie’s Piston Rod? 
Editor American Machinist: 
There are two probable causes for the 


cutting of the intermediate pressure 

















ATTACH MENT FOR GEAR Cl 


GRADUATING 


different depths from the others; 


engaged by the finger K which is keyed to 
the shaft L, 
lever M 


spring plunger V 


to which is keyed also the 


which is pressed upward by the 


to engage with the steps 


on plate () ihese steps c rrespond to 


r +] 


in length of the graduation 


the difference 
lines, other plates being made for other 


graduations 
The 
follows: 


operation of the attachment is as 


The handle F, 


(the return stroke 


being pulle 
moves the slide C back 
of the cut), the plunger 7 engaging with 
tenth of a 


the disk / turns it thru one 
rotation and with it the disk J, and K 
engages with one of the three different 


depths of notches in disk J, the shallowest 
representing every tenth degree mark and 


ton rods on the S. S. “Maple Branch,” re 
Che 
swabbed with oil in the days of excessive 


Pos- 


was 


ferred to at page 1238. rods were not 
cylinder lubrication as they are now 


sibly the oil supply to the cylinders 


diminished as the boilers became foul, and 
little, if 
the 


wire, 


the rods received any, lIubrica 


tion. Consequently packing heated 
and the 
hered to th 
Possibly, too,.the packing was leaking 
“the man behind the 
the job of 


as the packing certainly 


white metal melting, ad 


rods, and cutting resulted 


some time before 


wrench” overdid cinching up 


the gland, ran 
hot. If this theory would apply to the 
breaking of the connecting rod bolt on the 
a why not to the “Maple 
YANK 


Louis,” 
Branch” piston rod. 
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Steady Rest Milling Fixtures 
Editor American Machinist: 

Fig. 1 shows a steady-rest, and Figs. 2, 
3 and 4 fixtures for milling it. The first 
operation is that shown in Fig. 2, where 
the bottom of the rest is milled to fit the 
latheways, one side flat and the 
other a V. The pins a perma 
nently fixed in the base b and keep the 


being 
two are 
rest from slipping back from the cutters. 
The two hardened pieces c locate the work 
so that the opening will be central with the 


V’s of the lathe. These pieces are car« 
fully set and then doweled in place. The 
straight clamp d and the three-legged 


clamp e serve to hold the piece securely 


his fixture can be used for rests for 12 
thes by simply making a set 
the T-slot 
as shown. 


to 20-inch la 


of stops <¢ for each size, as 
runs clear thru the fixture, 
For the 


of the rest 


second operation the lower half 
is clamped on to a plate g, Fig 


3, and an end mill used which is wide 


Fig. 1, and face 


enough to mill the part h, 
the hinge k. The tops are milled in the 
same manner, only the vertical attachment 
1S employed. 

The 
together 


top and bottom members are then 
the slots for the jaws 
To do this the vertical 


put and 
milled out radially. 
milling attachment is used in connection 


with the rotary attachment, on to which 


the plate J, Fig. 4, is clamped by means 
of the bolts thru holes m which come 
directly over one of the T-slots in the 


rotary attachment. The hole p is bored 
to fit a plug pointed at one end and secured 


center of the table. The 


rotary 


in the 
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make up the distance between the angle- 
plate ry and the shoulder s. The work on 
this fixture is held by means of a bolt 
Fig. 1, and slot v, 
The wings at one end of / and the 
therein further the 
means Oi a support and clamp 


passiug thru the hole v, 
Fig. 4. 
holes are to secure 
work by 


which hold the rest at w 


The work is done complete on a Le 
? 
i 
- 

Pape \ 
rd % 
a 4 | 

“a 


KEEPING INK IN THE PEN 
miller, and the time consumed 


and the 


Blond No. 3 
in milling the top and 
three slots for the jaws, including putting 
on and taking off, is only 45 minutes. All 
cutters are made from Blue Chip steel. 
Jno. A. CAMoM. 


bottom 





Lettering With the Pen. 
Editor American Machinist: 


Just a word or two about lettering 


Anyone who has watched such work has 


| 


\ 














y 
a pal 
~~. 4 } ys} 
aia 
FIG, 3 FIG. 2 
STEADY-REST MILLING FIXTURES. 


angle-plate r fits on to / and is located by 
means of the shoulder s and the holes t. 
Sizes I2 to be 

with this system by making a plate similar 
to r for each size. The dotted line u is an 
extension used on the larger plates to 


from 20 inch can milled 


noticed the great difference in appearance 
form. The 
that 


Evenness of 


in letters, apart from their 


principal thing about anything of 


character is uniformity. 


slope and hight and spacing are the most 


evident beauties. 3ut we have all seen 
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, 1] 
lettering that was nearly perfect im all 


these respects, that did not seem even and 


smooth. The eye is an mastel 


exacting 
and notes faults quickly. In this case the 


fault will often be found in the lines them 


selves They are not even Chey start 
light and end heavy or are thicker in the 
middle This is partly the fault of the 
hand, but more oft e fault of the pen 
r, rather ‘ the pen 1s fille It 
s ot the gre portance t one 
wishes to produce g lettering, to w 
derstand and 1dy tl ( n ot drawing 
< on the pen one r ( th pen 
akers d n ind tand the 1 portance 
t the n el 1 ei made any great 
effort to fill t wal r india i ; 
ry adiftterel ot pen 
pay i g ud Che p 
pal | endency ory : 
‘ | g°’ pens ve a 
e wi { Ove e ho to hold the 
1 And mig e well to take a K 
it a steel pen which operates by capillary 
ictiol We have a little hole thru the 
pen, which is slit below lo work well, 
the ink should be held by surface tension 


n the hole and fed down by it when pres 


sure opens the nibs And to produce the 
finest work all ink except a film should be 
so held. Everyone | noticed that the 
pen works best just before it dries uy 
his is because the superfluous ink on the 


nibs has dried and the pen has reached the 











ideal condition Then we dip it in the 
well and put a lot of ink down near the 
point where we don’t want it. In using 
( : 
(> 
1Y 
ng 
| 
— = 
\ 
, ——-~.., —— 
| 
| | 
| i 
FIG. 4 dime v 
“round writing’ pens one does best worl 
by filling the small depression above the 


hole the attached to the 


stopper 


from “dipper” 


In this wey the pen works even 
ly and our lines are even 


What we 


want, then, is to get more 
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storage of ink without danger of blotting; 
which brings us to the real point of this 
ariicle. 

Take your pen 
fill it full of ink. 
Then take a tiny piece of writing 


any pen you like—and 
That gives you a good 
supply. 
paper and lay it on the pen, just on top 
of the hole, as in the sketch. This helps 
The bubble of ink 


formed under the paper makes an ideal 


matters all around. 
storage reservoir and feeds regularly and 
evenly. Then the top of the ink is covered 
With such 


an arrangement one can lay the pen down 


and evaporation ts prevented. 


and pick it up without cleaning and filling, 
All 


paper ; 


provided it does not lie very long. 


that is necessary is a few bits of 
one fills the pen, drops a bit of paper on 
and fires away. When thru wipe the pa- 
per off along with superfluous ink. It 
to add that this 

like many another good one, was 
in Germany,” it coming to me from a 


native of that land. A DRAFTSMAN 


might be well scheme, 


“made 





Blanking Die and Triple Operation Bender. 
Editor American Machinist: 

The accompanying sketches show the 
die and bender for manufacturing the piece 
shown in the successive operations in the 
photograph and also at the bottom of Fig. 
3. The material used was sheet aluminum 
0.025 inch thick, and it came to the punch 
in long strips 114 inches wide, the extreme 
width of the blank being 1 inch. 


Fig. 1 shows the blanking and piercing 





4 














BLANK, BENDING OPERATIONS AND FINISHED 
ARTICLE 
die. The action of this die can be easily 


understood. At a will be seen the die for 
the small slot, 1/32x% inch, in the middle 
of the blank. Owing to the size of this 
slot, it would have been difficult to get 
the same in the die block; therefore a hole 
5/16x5¢ inch was cut out of the die block 
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and a piece with a small slot milled into 
the side of it was fitted in. 

The holes b b are for punching the guide 
or gage holes in the strip. At ee and ff 
the holes are for guide pins only, and no 
punching is done there. 
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The little rectangular hole and the row 
of 1-32 inch round holes are the beginning 
When the 
strip is pushed along to its next position 
the pieces A are punched out from the 
sides of the blank and on the third stroke 


of the punching of the blank. 
































At c is shown the “stop finger.” The the finished blank is punched out, and 
} 
| 
= Punch Holder 
| | mt 
The 
Piel Blank x | 
a} fp { 
9s J 
O] spr ar a 
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FIG. I. BLANKING AND PIERCING DII 
slot is first cut into the stripper plate and thereafter a blank is dropped at each 


then the finger is fitted into it. The finger 
is given plenty of side play at d, the satis- 
factory working of the finger depending 


on this. The action of the finger is like 
this. The strip, after the first and second 
punching operations, is pushed against the 


stop finger, forcing that end of it to the 
back or left side of the slot. The end of 
stud g on the punch-holder as the punches 
the 
end of the finger, causing the inner end to 
be raised clear of the strip. Then 
the punches ascend the finger returns, but 
instead of dropping into the position pre- 
vicusly occupied it will, on account of the 


descend comes in contact with outer 


when 


side pull of the spring, rest on top of the 
strip—by a very small margin, ’tis true, 
but sufficient to hold it, and it will again 
drop as the strip is pushed thru, and when 
the end of the punched is 
reached the finger will again act as a stop. 

The small holes in a row shown 
in the die are 1-32 inch diameter. The 
punches for these are all upset at the back 
or upper end to prevent their pulling out. 


space just 


six 


The four narrow slits in the sides 
1-64 inch, were 


stroke. 
of the blank, being only 
thought to require a punch too thin for 
safety and accordingly these slits were 
sawed, the blanks being placed in solid 
rows so that they were cut very rapidly. 
Figs. 2 and 3 show the bending or form- 
ing die and at the bottom of Fig. 3 are 
the successive results of the three opera- 
tions. As this 
which has been fully exhibited in the col- 


die is of a familiar type 
umns of the AMERICAN MACHINIST, it 1S 
thought that no explanation is 
Wm. F. HorrMAn. 


necessary 





Machinery as Real Estate. 
Editor Machinist : 
At page 1246, under the above caption, 


American 


appeared an article which recalled to my 
mind an article which I read in one of the 
daily papers recently. Whether it be good 
law or not, I leave to those better versed 
in Blackstone than I. 

A boy had entered a house and stolen 


some lead pipe. A young lawyer was 
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selected by the judge to defend. He ist turns it until the wrench hits the bench 


The reamer is now standing anywhere 
from 5 to 45 degrees from its proper aline- 
| ment; the wrench is drawn off and a new 

hold is taken. The foreman sometimes 
comes along at this stage and tells the 
machinist to put the piece in the vise so he 
can ream it vertically, and shows him how, 


argued that as the lead pipe was fastened 
to the house, it was real estate, and con- 





and the reamer drops thru the hole 
as If a reamer makes too small a hole, 
| waste is introduced into the flutes, on a 
wire, to jam it over and thus make the 
holes large enough to let the shafts go 
thru; this takes no end of time, but allows 
= = the machinist and proprietor to truthfully 
bobcat say that all the holes in that job were 
: reamed, which gives them a feeling of vir- 
India Rubber tuous mechanical uprightness, and they 

— believe they are giving a first-class job. 








yw 4. 53 | 
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FIG. 2. TRIPLE OPERATION BENDING DIE. 

sequently could not be stolen. <A verdict 

was returned in favor of the defendant 
DIXIE. 





The Reamer. 

Editor American Machinist: 
My definition of the above word would 
be an expensive and unsatisfactory small 
tool found in every machine shop in all 


stages of decrepitude 
; — 
It consists of a serrated or fluted cylin- — 
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shafts to fit the holes and to re-ream the 
other holes for the shafts at the expense 
of the boss or the man who is paying for 
the job A note can be made that the 


holes in those machines are enlarged, and 


the note is pretty sure to be lost 
[This style of reamer has the advantage 
that it is some trouble to pack out the 


blades, so it is not often done 

Another kind of expanding reamet 
not open to this objection; in fact, several 
other kinds can be easily made worse than 
y simply driving in the taper 


by mean 


they were | 
blades or bulging out the sides 
bladed kind don’t twist out of shape or the 


screw-bulging kind don’t crack, very un 


f a taper-pointed screw; if the taper 


satisfactory holes can be obtained of all 


sizes by their use 








der the cutting edges of which are hard- 

ened. Its use is to make the machinists 

and the boss feel that a lot of holes will 

be made true and all alike by it. General- 

ly, however, only one of the holes will be 

alike and it is not apt to be true. WY 
Two varieties of reamers are found and, 

as a rule, the man who buys either wishes 

he had bought the other kind. One is 

made of a single piece of tool steel and is 


called a “solid reamer.”’ The other is 
steel blades more or less solidly, generally \ 
le These are called ‘‘adjustable’” or | F 


made up of a body in which are fitted tool- 
ess 


Face of Top Dte 


\ _~ 














‘inserted blade reamers.”’ 





The careful, thoughtful machinist makes 
reamer a “‘leetle’’ over size in some parts 
| 


f the world; in England it is made “‘just 





bit over size’; in Scotland, a “‘wee bit 
full’ ; here it is sometimes a “dream” or a —____] 
‘mite’ large, or at times .002 over size, ’ 
according to the locality and shop | \ 
The reason for so doing seems to be = I ; 
it as no man can make a reamer which ean) 
will ream a given size of hole and keep Lest Gpesstials | 
n doing it, it is best to start wrong any J 
vay, hoping that at some stage of the 1 
reamer’s life it will wear enough to give ; | 
vhat is wanted Suet Siendiinn 
The inserted blade reamer is a great — Bending Operation 
source of thought for the inventor, and FIG. 3. TRIPLI ain ae BENDIN a 
gives rise to hopes in the heart of the 
proprietor until he buys some: then he Inserted blade reamers of some makes Faith in reamers making known size¢ 
likes the other kind better allow a man to take them apart and put of holes has cost the engineering world 
a lot of money The following advice i 


Reamers are abused as follows: The them together again, so that they will not 
piece to be reamed is clamped in a vise; ream at all at first, but the blades can be 
1 wrench, which does not fit the square packed out with paper until they cut large, 


on the reamer, is obtained and the machin- and then it is an easy matter to make new 


For hole s below 


one inch, the solid kind will be found 


given concerning them 


more satisfactory; above one inch, the 
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inserted style will be better if you get the 
right kind. 
If holes 
and are in pieces which admit of 
being chucked lathe held 
boring-mill table, round, true holes all of 
a size can be made by means of a cutter 
bar, provided both ends of the bar are 
firmly supported and the cutters are prop- 
W. D. Forses. 


are what is known as “thru 


holes” 
on a 


in a or 


erly made. 





A Special Milling Job. 
Editor American Machinist: 

The sketches will suffice to show a small 
steel piece which was to be manufactured 
in fairly large quantities and the tools for 
making it. The latter may be of interest 


is showing what small outlay was re- 
quired for the particular operations here 
a shop card showing the 
The finish 


sions at G were required to be accurate 


shown. Fig. I is 
successive operations dimen 
The material used was 34-inch-square mild 


steel, and the first operation, A, was cut 


ting off the pieces. This was done by a 
small power saw, operations B, D and F 
miller with 


and G ona 


on a small horizontal bench 
hand feed, and operations EF 
universal miller vertical 
attachment, as we had no suitable vertical 


was used 


with a spindle 


machine. The same vise, Fig. 2, 
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at F the piece was finished to the exact 
length, and at G the groove was finished. 
For this operation the table had a slight 
cross adjustment controlled by stops and 
the groove was milled down one side and 
up the other. For operation F a swinging 
stop was used to locate the position of 
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made some years ago for putting away in 
my tool box when not in use. The middle 
view shows the box open. It contains four 
drill holders with the numbers of the 
drills stamped they swing on 
pivots screwed thru the frame of the box 
The left-hand view shows one drill holder 


thereon; 
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A HANDY DRILL BOX. 


the work in the vise. Fig. 3 is the cutter 
for operations E and G, while for C and 
D backed off cutters Fig. 4 
shows the mode of chucking. Attention 


were used. 


a No. 1 drill in position to 
The positions 


lifted up with 
be taken out when wanted. 
of the other drills are indicated by 
center lines. At the right is shown a side 
I have found 


the 


view of box when closed. 























for all the milling operations, the gripping is particularly called to the gripping for 
jaws being changed as required. The mov- the dovetailing operations. It holds the it very handy. O. F. Paut Spitze 
-————— a 
PATTERN NO. 69 — = 1 
Small Slide 
Sst Stage (Milling) 
- ; 4 
‘ 
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FIG. 2 
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FI ‘ Am Ma s 
FIG. 1 
OPERATION CARD AND TOOLS FOR A SPECIAL MILLING JOB. 
ing member H has a horizontal round work firmly up against the lip of the vise Large Prime Number Indexing. 


stem which runs thru to the front where 
it is drawn up by a nut, the spring forcing 
it back when the nut is unscrewed. 

\t B a groove was milled in one side of 
the piece, at C the opposite 
roughed out to the required semicircular 
shape, and at D this outline was finished. 
At E the dovetail groove was roughed out, 


side was 


and insures uniformity of depth for the 


McANICK 


grooves 





A Handy Twist Drill Box. 
Editor Amcrican Machinist: 
As I have seen in the AMERICAN Ma- 
CHINIST several devices for keeping twist 
drills, allow me to send you one that I 


Editor American Machinist: 


The expedient shown by H. T. G. at 
page 1243 reminds me of a similar job 
that I saw a long time ago. An index 


plate with eighty-seven holes was wanted 
for a Brown & Sharpe miller; so a brass 
index plate was made, and a sheet brass 
strip about 1-16 inch thick was bent into 
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sweated on to the 
edge of the plate. After indexing this 
ring with eighty-eight “V” notches, it 
was “soldered off,’ one interval was cut 
out, the plate was turned down the prop- 
er amount and the ring was soldered on 
again. It then had eighty-seven “V” 
notches in its edge, which were used as 
drill the required eighty- 
seven holes. That job was done by John 
Geary, in the Western Union shop, some 
time in the seventies, long before com- 
pound indexing had been threshed out; 
but perhaps H. T. G.’s excuse for doing 
the job that way in modern times is that 
his gear cutter could not be worked on 
the differential principle. 

WALTER GRIBBEN. 


circle, which was 


an index to 





Coupling for Parallel Shafts Not in the Same 
Line. 


Editor American Machinist: 

Having had occasion recently to use a 
coupling for parallel shafts whose center 
lines do not exactly coincide, and failing 
to find in Reuleaux or other reference 
hooks a design which suited me, I evolved 
the design shown herewith. 

The principle is familiar—a casting 2 
is put on the end of each shaft, both inter- 
locking with the middle casting 1. As the 
whole revolves, the middle casting moves 


sidewise and vertically, the projection A 
on the shaft castings working freely in its 
grooves B, thus transmitting the motion 
shaft 


of the driving to the driven shaft 





FIG. 1 








COUPLING FOR PARALLEL SHAFTS 


without shock or bending stresses, even 
tho the two shafts be inches out of line. 

Castings 1 and 2 are designed for light- 
ness, while lightness has to be sacrificed 
to some extent in making the external 
edges circular, to avoid injury to work- 
men by catching their clothing. All are 
of cast steel. 

Recess C is provided to receive a nut by 
which the casting is secured to the tapered 
end of the shaft. For ordinary shafts 
with plain ends, these recesses would not 
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be used, and the length of hub could be 
correspondingly reduced. x. 3. &. 





Some Piston and Piston Ring Tools. 
Editor American Machinist: 

As pistons and piston rings are closely 
related, and the article at page 928 was of 
great interest to me, and no doubt to many 
others, the following is submitted in the 
hope that it also may prove of interest. 

Defective piston rings are also the cause 
of a great share of gas-engine troubles, as 


on them depends to a great extent the 
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out being done by 


the rig shown in Fig. 1, 


in which A and B are the roughing and 


tools respectively; the boring 


finishing 
tools are shown at ( 
After the boring and turning operations 
brought 
D 


have been completed the 


rig is 
back for engagement of the gang tools 
used in the same manner as the 


lr) 1¢ 


placed on the expanding arbor shown in 


which are 
then 


ordinary cut-off tool ring is 


is a split ring expanded 
The 


nurled sleeve G affords an easy and rapid 


Fig. 2, in which E 


by the slightly tapering cone F 
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PISTON AND PISTON RING TOOLS 
means of setting the ring true on the ar 
bor, it being slid into contact with the 
face of the ring 
After the ring is gripped in place by 
lurning hand wheel H, the sleeve G 1 
pulled back, leaving both faces to be opet 
ated on by the double facing tool. Thess 
sides are now ready for grinding Cc 
trary to usual practise the ring 1s first 
and then turned eccentric The advan 
tage of this lies in the tact that a ring s« 
made assumes a truer circle when in tts 
A plac 1 the « ndet \fter leaving the 
ae grinder, the necessary stock is removed n 
ro the slitting operation and the ring is ther 
ready for the eccentric chuck shown in 
Fig. 3. When in place the ring is sprung 
s together with the left hand by means of 
FIG. > the clamp /, and the plate J drawn up by 
is the right The ring is then finished with 
aan a gang tool, which concludes the opera 
NOT IN THE SAME LINE. tions 
Perhaps Mr. Garland would lik 


power and efficiency of the gas engine, es- 
pecially if high compression is employed. 

In view of this fact the fixtures shown 
were designed by the Olds Motor Works 
to produce as nearly as possible a uni- 
form and accurate product. The fixtures 
have been used for the past year and have 
turned out rings for something like 2,000 
pistons, yet show no appreciable wear or 
inaccuracy. In the manufacture of the 
rings the conventional ring casting is used 
and bolted to the face-plate, the roughing 


know how we do that piston-pin-boss fa: 


ing job. The rig we use is very simple 
and may be of interest to others. Fig. 4 
shows an end view The sleeve K is 
clamped to the arm of the milling machine 


and the gear L, driven by the spindle 
drives the cutter M thru the gear A \s 
the gears lie between two arms and the 


mills are on the outside, there is no ten 
dency to clog 
The fixture 


this 


for holding the piston du 


ing operation is shown in Fig. 5 
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which shows the piston O held by the 
plugs P passing into the pin holes, the 
piston being alined by the sliding V-block 
O, raised by the wedge R. 

The piston after milling, and with the 
pin locked in place, goes to the grinder. 
The pin mentioned is of the expanding 
type, and is expanded before the piston 
goes to the grinder, in order to secure as 
nearly as possible the conditions obtaining 
when the piston is in the cylinder. 

H. Frey 





A Lettering Gage. 


Editor American Machinist: 

I enclose a blueprint of one of the most 
useful articles about my drawing table— 

e., a lettering gage. I made one about 
a year ago and soon found it indispensable. 
It is easily mace and any draftsman who 
has much detailing to do should not be 
without one. It is especially useful in 
detailing when it is necessary to give the 
name, the material, the number required 
and the scale for each detail. 

At A in the sketch is shown the com- 
plete gage. B isa brass disk % inch diam- 
eter, % inch thick, with pins set in for 
different size letters—3-32, % and %4—and 
fitted also with a single point. C is a piece 
of 5-16 inch brass rod turned, threaded 
and slotted to fit tightly over the disk B, 
which is held in place only by the pin 
which is its axle. By simply turning the 
disk with the fingers one can get points 
for the desired size of letters. 

It not only is a great time saver, but 
enables a draftsman without any trouble 
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A LETTERING GAGE, 


to get all his letters on different parts of 
a drawing exactly the same size, whereas 
if the spaces are measured off, there will 
probably be some deviation in size which, 
even tho slight, injures the appearance of 


a drawing. Frep S. CrisPINn. 
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Grinding High-Speed Cutters. 
Editor American Machinist: 

In sharpening milling cutters of Novo 
steel on a dry emery wheel, I found that 
by having the cutting surface of the wheel 
less than one-thirty-second of an inch in 
width, it cut longer and better than a 
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¥%-inch screw with head % inch diameter 
and 3-64 inch thick; a 34x3-64 inch wash 
er, and a 3% inch diameter by % inch long 
barrel to drive into the board at each cor- 
ner to receive the The latter is 
not pushed thru, but grips the edges of the 
paper between the head and the washer, 


screw. 
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TURNING CRANKSHAFTS. 


wider wheel. This was new to me, but 
perhaps others have noticed it before me. 
-OWEN. 





The Universal Drafting Machine and Drawing 
Pins. 
Editor American Machinist: 

Writing at page 1139 about the drafting 
machine, Mr. Shaw reminded me of a few 
experiences I have had with mine. My 
scales ran up against the drawing pins and 
came off the worse—minus little bits of the 
edge—so I sunk the pins below the face 
of the board by slicing the corners of the 
board off parallel with the surface, and 
then smiled; but after a while the corners 
got so “holed” that the pins could not be 
coaxed to stick in the wood. Then the 
genius of our pattern shop stepped in and 
brought along with him the best thing in 
the way of pins I’ve ever seen. There are 
three parts to this pin—all brass: a 3-16x 





and it grips it like a Briton—why, one 
can tear the paper before it will let go. I 
ought to explain that we never use any 
but the full-size sheet of paper, so that 
the pins may be fixtures in the board. 

I once had my machine work very stiffly 
in one of the joints. There was no way 
out but to take the arms off to discover 
the offender. Having done this, I cleaned 
and oiled the pin and started again. It 
was evident I had been working too hard 
and galled the bearing—but the governor 
probably wouldn’t have said so. 

W—_., England. E. Lewis. 





Turning Crankshafts. 
Editor American Machinist: 

In most shops crank-pins are turned by 
counterbalancing them with weights put 
on the opposite side of the faceplate, 
which is a mistake. If you go over them 
with a micrometer it will be found that 
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they are out of round from .oo1 to .005 
inch. The reason for this is because the 
work is balanced on one end only, the 
other falling behind on the downward 
part of the revolution and dropping ahead 
on the upward turn, causing the shaft to 
work sideways; whereas the proper way 
is to counterbalance evenly on both ends, 
as shown in Figs. I and 2. 

If you will turn the pins as in these two 
sketches, and the body of the shaft as in 
Figs. 3 and 4, you will find they will be 
very accurate and that they will not be 
apt to run hot unless overworked. 

It is a very difficult thing to turn a 
crank-shaft when the pins are on a quar- 
ter and get it to run perfectly true. An 
opposite crank, or a triple crank, will run 


[- 
/ 




















FIG. 3 
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used to claim that only things which 
locked right were right. He had devel- 
oped his judgment by experience un- 
til he could tell by inspection whether 
a thing was correct or not—some 
times. No one denies that it is 
sible by trying devices for years to so 
develop one’s guessing powers as to make 
them valuable; but this very thing alone 


pos 


is responsible for a lot of the poor design 
that is abroad to-day. A 
thing is all right because he remembers 
similar things that were right, or he en- 
dorses a thing on the strength of its like- 
ness to other things which work all right. 
This tends to keep things in a rut. It is 
easier to design a machine from an accept- 


fellow says a 


ed style than to strike out along new 








V _~ 
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FIG. 4 


TURNING CRANKSHAFTS. 


true when you put the center against the 
ends, but a quarter crank will push a little 
toward one side, as the third pin is miss- 
ing. Of course you can put a piece be- 
tween the webs, but even then it will not 
run perfectly true. The best way then is 
to set it as in Fig. 3 and turn the portion 
A, which is between the pins, first; then 
put your steady-rest at A, as in Fig. 4, 
and turn the rest, but be sure and do not 
let the center touch the shaft at B until 
you get A completed. 
MorTIMER PARKER. 





The Drag of Habit and Prejudice. 
Editor American Machinist: 
It is very amusing to notice the influence 
of human prejudice in regard to machine 


design. I worked with an old fellow who 


lines, and go per cent. of the engineering 
done in the world to-day is done in that 
way: taking a machine that is O. K. and 
changing it a little. 

I remember some years ago running 
across a strange case of degeneration in 
a line of machines due to this very rule- 
of-thumb designing. One of the first lines 
of electric motors successfully brought out 
in this country were the Sprague machines. 
If anyone is curious enough he can find 
them fully described in Thompson’s 
“Dynamo Electric Machinery,” with di- 
mensions, etc. A little one-horse concern 
started to manufacture these machines, and 
at the time I am speaking of had been 
building them for about three years. They 
had no designer, properly so called, their 
manager doing whatever calculation was 
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done, and the only criterion they had was 


the speed of the machine. If it did not 
come right, they put on more wire on 
either armature or field, as the case called 


for. Now, for some reason the tendency 
the 


armature and less on the field, and prin 


generally was to put more wire on 


could be changed on 
The 


in any one machine, but 


cipally because wire 
the field easier than on the armature 
change was small 
gradually conditions got worse and worse 
until the concern finally produced a small 
10 horse-power 


generator that would give 


and no more under any conditions. With 
its proper external resistance it gave 10 
horse-power, and as this resistance was cut 
down, calling for more current, the ma 
chine refused to give any great increase 
because there was so much wire on the 
armature that it overpowered the weak 


field The machines had been designed by 
rule of thumb until they had run to the 
limit 

And it is so with many things; but 


machine-tool builders have in the last five 


years cut loose from many firmly estab 
lished precedents. Some will claim that 
the more recent changes are due to the 
demands of high-speed steels, but this is 
not wholly true as they mean it. The 
new steels have indeed caused investiga 


tion and investigation has caused change; 
but many things have been altered lately 
which should have been changed for other 
reasons years ago 

Men make up their minds that a thing 
is so and maybe cling to a mistaken no 
tion for years because it does not happen 
t’s like Casey, McTodd 
Casey was a little 


to be disproved 
and 
red-headed Irishman who did construction 
work, and McTodd was the engineer on 
the “Keystone State.”” McTodd had one of 
the original searchlights—the that 
Adam picked up Mt. Ararat with, maybe. 
Anyway, it was very old and very poor; 


the searchlight 


one 


so, as the line waxed prosperous, Mac 
decided he would have a new light, and he 
accordingly ordered one. It came, and 


it up on the pilot house and 

But when they tried it, altho 
in Casey’s eyes it was very satisfactory, 
Mac He 
strong as his old one because the glass in 
the In his old light 
was about 8 


Casey put 
wired it up 


scorned it said it was not as 


tront was not cut 


the arc 
front, 


a cast-iron affair 
and, to 
breaking 
into slips perhaps 


from the glass in 
prevent the 
the glass, it 
wide 


inches 
unequal expansion 
was cut 
2 inches It was nothing but ordi 
nary window glass and its only function 
was to keep the draft from the arc. In 
the new light with a long barrel the arc 
was so far away that the glass was made 
all in one piece. So when Mac had remon 
strated with Casey about the “uncut” glass 
“until it was tried.” 


he had been put off 


Of course it was not to be expected it 
would be satisfactory under those condi 
tions. Mac would not have it. He had 
a bit of the mule in his make-up and he 


hich was “cut glass 


stuck to his aecis | W 
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or none.’ Casey also was somewhat stub- 
born, and altho he brought the front door 
and glass back to the shop he did not 
fancy giving in; and so he put his head to 
and evolved a scheme. He put the 
glass on the bench and then he took a 
piece of Ivory soap and whittled it to a 
thin edge and taking a straight-edge he 
made narrow lines across the face of the 
glass to represent cuts. That evening he 
sneaked it on the and when Mac 
from below saw the glass cut as he had 
directed he became most affable, and when 
the light was turned down the bay he de- 
clared it increased its power 100 per cent. 
to be properly cut like that. But when 
the quartermaster cleaned the glass next 
day at sea and made his report, they say 
he was treated to “hot Scotch.” 


F. W. Harris. 


work 


boat, 





A Reamer Experience and Some Modern Lathe 
Work. 


Editor American Machinist: 

An interesting bit of reamer experience 
has recently provoked considerable dis- 
cussion in a certain Western machine tool 
shop, in which an attempt is being made 
to develop and specialize every operation 
to its highest capacity, with the intention 
of placing the entire shop on a “‘slide-rule” 
The question of what we can and 
what we cannot do with our modern tools 
and high-speed steels is a potent and vital 


basis. 


one to every manufacturer, the ultimate 
solution of which will require more data 
than we now have available for its an- 

Every experience of this sort, then, 
brick added to the foundation 


which we are to build. 


swer. 
is a upon 
\ lot of crucible-steel spindles, of 50 
with 
a No. 10 Brown & Sharpe taper reamer at 


point carbon, were to be reamed 


each end of the spindle. The stock, 33 
inches diameter by 9% inches long, was 
rough drilled with a 7é-inch hole its en 
tire length, and the stock roughed off to 
1-16 inch of finish size on a rapid-reduc 
lathe, tools 
special centers for holding the work. After 


tion using two cutting and 
roughing, one end was turned true for a 
steady-rest bearing, and then the reamers 
were brought into play. Being in some- 
thing of a hurry for the work, the spin- 
dles were divided between two machines 
for reaming, and were to have one end 
reamed to finish size and finished by a 
hand reamer. 
rough reamed, to be later bored dead true 


with the first hole. 


The other end was to be 


Both machines were 
amply stiff and strong, and each was care 
fully adjusted for play. <A 
sketch of the two reamers used, and also 
Both 
reamers are of the same quality of “Bohler 
Rapid” steel, but, as will be seen, reamer 
A is a heavy, straight fluted, four-tooth, 
square-ended reamer, while B is a lighter, 
left-hand spiral fluted, six-tooth reamer 
with a %x%¥-inch tit on the end. Both 
are of the “hog-nose” type—t. e¢., are 
ground to cut on the ends of the teeth as 


wear and 


of the finished spindle, is shown.. 
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well as on the edges. The rough-drilled 
hole in the spindle was made small (7 
inch), so the reamers would cut their way 
through independently of it. 

So far so good; but here the trouble be- 
gan. Reamer A was run at 312 revolu- 
tions per minute (the work revolving in 
both cases) with a lead of .0056 inch per 
revolution, giving a maximum cutting 
speed of 102 feet per minute and a travel 
of 1.75 inches per minute. The time for 
reaming each finished hole was 3 minutes 
32 seconds, or including setting, remov- 
ing and all handling of work, 5 minutes 
8 seconds each. 

The other reamer B was run at 150 
revolutions per minute, with a lead of 
.005 inch per revolution, or at 4814 feet per 
minute cutting speed, and a travel of but 
.75 inch per minute. Here it took 11 min- 
utes each for actual reaming time, or in- 
cluding all handling of work, 13 minutes 
43 seconds each, or over 214 times longer 
than in the first case for the whole opera- 
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still allowing ample passage spaces for 
chips and oil. 
Then, also, the tit on reamer B may 


have so nearly fitted the 74-inch hole as to 
cause the oil-moistened chips to clog and 
fill in around the ends of the flutes, thus 
not only retaining their own heat there, 
but adding constantly more and more by 
their grinding action. And last, but not 
least, a “‘new wrinkle” was tried on ream- 
er A, in the manner of grinding its end 
teeth. One tooth was ground in the cus- 
tomary manner; the next tooth was 
ground some .006 inch shorter than the 
first; the third flute some .006 inch short- 
er than the second, and the last the same 
amount shorter than the third, making it 
nearly .o2 inch shorter than the first flute. 
This arrangement allowed but one cutting 
edge on the end of the reamer working at 
any one time; as that edge dulled and 
wore the next flute took up the cut, and 
so on till each edge in turn was worn out. 
After drilling forty spindles, the end of 















er 9746 a } 
Mg 2% A ie - 1s oo Age 2% 
2 Taper | 
1 “10 B.& S Taper #10 B.k STapet 
4 3 L wi qc 2 o™ 
- Pd = — - \ 
n ” 
= American Machin:s> 
< 
oe re 
| ! \ 8 
Kx mg: 
a) 
Reamer A Section A-A 
< 
a ») 
= 5 NM 
aca Z Lis 
Reamer B Section B-B 
m9 American Machinist 


A REAMER EXPERIENCE. 


tion, while the reaming alone took over 
three times longer. At this speed, reamer 
B “stood up” easily, but when the speed 
was increased to 228 revolutions per min- 
ute with a lead of but .0039 inch (73 feet 
cutting and .89 inch travel), the end of the 
tool burned off almost at once, necessitat- 
ing regrinding the tool for every two or 
three spindles. Reamer A showed com- 
paratively little wear after drilling forty 
spindles. 
There are 
which merit attention. 
B being a left-hand 
“dragging” edge to the work where used 
for end boring, the keen cutting edge be- 
ing, of course, rapidly destroyed. In the 
second place, the feed (chip) being com- 
paratively light, there is not the tendency 
to heat with the four flutes as with the 
six; and, again, in the four-fluted reamer 
the flutes are large and stiff, eliminating 
much of its tendency to chatter and also 
possessing a much greater capacity for 
carrying away the generated heat, and 


few considerations 
In the first place, 


spiral, presents a 


here a 


the reamer showed the value of the the 
for the first flutes had worn 
and burned in decreasing amounts, and 
the last flute was just beginning to take 
up the end cut and would probably have 


three 


ry 
ory, 


stood up for ten or twelve more spindles. 

Some of the other data on these spin- 
dles may be of interest. The 7¢-inch hole 
was drilled with a flat drill at 46 feet per 
minute cutting speed and .004 inch lead, or 
8 inch travel per minute, taking about 15 
minutes each for the whole operation. On 
the rapid-reduction lathe the stock was 
reduced 5 inch in diameter at each cut, 
the travel of tool being .027 inch per 
revolution, or 114 feet per minute at a cut- 
ting speed of 50 feet per minute. It took 
2114 minutes each to reduce to 1-16 inch 
of finish In finishing to grinding 
size (limit .005 inch) the surface speeds 
ranged from 100 to 170 feet per minute, 
the leads from .005 to .o15 inch, the tool 
travel from 13 to 3 inches per minute, 
and the depth of cut from .005 to .025 
The average total time for finish 


sizes. 


inch. 


























October 20, 1904. 








including reaming and_ boring, 


turning, 
was 


1 hour and 50 minutes. Including 
cutting off, drilling and all handling, the 
average total time till ready for the grind- 
the 
brought this time up t6 3% hours each. 


er was 234 hours, and grinding 

The work is given not as any special 
record or test, for it is but a fair sample 
of modern practise taken from the every- 
day routine of the shop, and only as such 
Doubtless 


the time could be considerably lowered 


does it deserve consideration. 
and still retain the quality of workman- 
ship required (which is high), but it illus- 
trates, in part, what is being done in this 
line. 1. A. S. 





Machining Collars for Shafting. 
Editor American Machinist: 

In manufacturing plants where machin- 
ery is built thousands upon thousands of 
collars are needed. Many of these collars 
are placed on shafting which is intended 
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marks. After this, the turret tool-post is 


turned around and the tool 2 is used to 
put a slight chamfer on the corner. After 
the cutter bar has passed thru, the reamer 


All 


are treated in 


R is used to bring the bore to size. 
the collars in any given lot 
the same manner. 

After this operation, the collar is again 
caught in a universal chuck with the fin 
ished face in, and the same tools as before 
are now used to face off the other side of 
The mounted in 
pairs on a mandrel M, Fig. 3. A paper 
washer P is placed between each two col- 
lars and a nut N is used to clamp them 
all together firmly. The thread in the nut 
is of course right hand, and, as the lathe 
runs forward against the cut, the tendency 
is to lock the collars still tighter together. 
A tool 1 is now used for taking a roughing 
cut off the outside of the collars, and the 
tool 2 takes the finishing cut. The turret 
is then thrown around and the tool 3 is 


the collar collars are 


—_ 























—_ 








FIG. 3 a 
MEACHINING COLLARS 
to run at a high speed. It is therefore next used for chamfering the corners of 
necessary that the collar shall run true. the washers. This is a V-point tool and 


This is secured by finishing the collar all 
over 
These collars are cast in large quantities 
by the aid of the molding 
3efore 
done on them, it is best to put them thru 


the 


and usually 


machine any machine work is 


a foundry cleaning mill or else cast- 
ings should be pickled 

The first operation on the collar is shown 
C is the collar which is gripped 
chuck. The 
boring bar B is arranged with a double 
end cutter and a bearing in the bushing A 
in the spindle. The turret slide S is now 
run up by hand and the feed is thrown in 
after the cut is started. The tool 
cross-slide turret 7, which is set to gage, 
is fed over the face of the collar at D. 
This tool is ground so that the rear edge 
has a flat portion which takes out the tool 


in Fig. 1 


in a three-jawed universal 


in the 





has a cutting edge on each side. Every other 


joint of the collars is then turned out as 


shown at A. The paper washer must be 


of sufficient thickness so that the lathe 
hand will have no trouble in getting nice, 
clean corners on the collars. By having 


two mandrels, the lathe hand can set one 
up while the cut is run over the other 
FRANK B. KLEINHANS 

Stealing Men. 

Editor American Machinist: 

I read the article at page 1210 on “Steal- 

with a good deal of interest; in 

Now, 


} 


ing Men” 
fact, I 
my 


read it twice while 
“Steelwork”’ 


lot more to prove his side of the case than 


over 


brother can bring in a 
I can for mine, still there are firms who 


do hesitate about laying off men and who 


often keep men when they could dispense 






\ tl Service \ll corporat 
1 ] Ve s ils bu some <¢ f ¢ 
ind wh le we S d il] ¢ OV 
best paymaster, still we should bi ) 
the firm also, regardless of what the pay 
master gives us The dollar is n | we 
work for, and when we find a firm that 
uses us white, we should stick to them 
even if the other fellow does offer us a 
quarter of a dollar more 

\ case came up last month which will 
illustrate this point. One of the men (he 


was a good one, too) an offer to go 


had 
to another shop at a higher rate of 


It looked like 


wages 


a mighty good chance, and 


he went and told the “super” about it 
“Bill,” he said, “you go down and look 
the place over and, if it looks all right 


and you want to take it, do so and I will 


fix it up here; but if you don’t like the 
looks of things come back and your job 
is good as long as you want it, but I can’t 


pay you any more wages.” Bill went down 


and saw the job and, while the wages were 


all right, he did not like the looks of the 


place, and he came back and told the 
“super” he did not want to go. “That is 
all right, Bill, don’t take it, go back to 


your job, it is yours as long as you want 


it.” Why, if you were to offer Bill ten 
dollars a week more, he would not listen 
to it; but if the “super” ever leaves Bill 
will go too, if he can get a chance und 
ou can’t blame him much, eithet \ dol 
r is a whole lot, but it isn’t all like 
to see a man loyal to his superintendent 
ind ft the shop a well as » the dollar 
itamani got spend one-third I $ 
fe in a place, it ( v f 1 ’ 
m what kind of a place 1 nd ( 
e pla vell as what gets tor 
tay Y ( fl were a nuta [ 
vald this t more ta ork! \ ’ 
Vs WW ¢ nade that ur ) in 
I aL wl tite the qpop « ne he 
gets an off fa r mor No man 
evel h vc ( ( Is 1 ) rt 
vho only fw he a f 
time while ‘ ¢ o thre \ ill he 
ew clothe Q e man wl lone 
\W with a w ul doesn't f he 
sends in a good idea and doesnt @ pro 
moted the same day These sent nts 
may be out of date and behind ¢ times 
and | expec o get called dow g d 
shap tO th but that neve hu the 
feelings ot A. P. Pres 
\ watchmaker whose locatio: s not 
given is said to have made the smallest 
electric motor in the world. The owner 
wears it as a scarf pin. Viewed at a lit 


tle distance it strikes the observer as meré 

ly a rather curiously designed bit of jewelry 
and its true character is only discovered on 
The first thing to attract 
of the 
a current from a 


near approach 


attention is the buzzing machine, 


which, by means of 


tery carried in the vest pocket, is kept 
running at a high speed with a noise like 
the buzzing of a bee 
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Legitimate Business No Monopoly. 

Manufacturers, especially those who are 
sometimes assailed as members or organ- 
izers of “trusts,” ought to be interested in 
and pay special attention to the evidence 
recently presented before the Interstate 
Commerce Commission relating to the pri- 
vate car lines and the use made of them 
to tie the hands of railroad officials, com- 
pel them to make discriminations in rates 
and help in the work of mercilessly rob- 
bing the public. 

The evidence clearly that, by 
means of the ownership of refrigerator 
the Armours and some other con- 
spirators banded together, dictated their 
own terms to railroad officials, who per- 
haps would have been able to withstand 
the piratical attacks were it not for the 
ever pressing necessity of “getting busi- 
maintaining regular interest and, 
perhaps, dividend payments, at any cost or 
at any sacrifice of principle. 

Not only did the owners of the refrig- 
erator cars control the dressed meat trade 
by means of this participation in the rail- 
road monopoly, but they went into the 
fruit and vegetable business also; the ex- 
orbitant charges made by them for “‘icing 
cars,” etc., explaining the anomalous, co- 
existent phenomena of low prices paid to 
the producers of perishable foods and the 
very high prices paid by consumers of 
those same foods living in cities. These 
things explain why the cost of living has 
risen or been fully maintained in spite of 
general shrinkage of business; account for 
much of the trouble over wages rates, 
stimulated by increased cost of living and, 
last but not least, show clearly the vital 
and essential difference between competi- 
tive manufacturing or commercial enter- 
prises, however large they may be, and 
monopolies—lines of business in which, as 
in this instance, there is no possibility of 
competition on anything like even terms. 

We have maintained, and we will insist 
that the most important and useful work 
that can be done by American manufac- 
turers at the present time is to help to a 
clearer understanding than now prevails of 
the fact that neither large capital, large 
business, nor even large profits are synony- 
mous with monopoly; that so long as new 
people going into a given line of business 
can buy materials, employ labor and ship 
and receive freight upon the same terms 
as those already in the same business there 
is no real monopoly. No one has a just 
grievance against a man or a company 
who builds up his or its business to large 
proportions so long as it is done fairly 
without attempting to shut the door of 
competition and prevent others with cap- 
ital, or brains, or both, from engaging in 
the terms; but 
every citizen, be he a manufacturer, work- 
man or what-not, has a just grievance 
against those who, or rather against the 


shows 


cars, 


” 
ness, 





same business on even 


system which, permits men to take an un- 
fair advantage. 
It is as sure as anything can be in this 
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world that such doings as those recently 
laid bare and those of the anthracite trust 


and the oil trust and steel trust—real 
monopolies all—will sooner or later 
lead to some _ sort of remedial or 


perhaps retributive action upon the part 
of the their representatives 
When action is taken we do not 
wish to see it prejudicially affect legiti 
mate business and manufacturing enter 
prises whether large or small. To the end 
that it may not do so, we urge machinery 
manufacturers, knowing, as most of them 
do, that they are continually meeting th« 
most competition, to inform 
themselves on this question so as to be 
prepared to discuss it intelligently and to 
influence public opinion in the direction 


people or 
such 


strenuous 


of common sense and justice. 

Those who defend or attempt to justify 
all large aggregations of capital, regardless 
of the character of them, render no ser- 
vice to legitimate manufacturers and art 
pursuing a course that is as senseless as 
is the course of those who condemn all 
capital and all aggregations of it regardless 
of the character of them. It is the char 
acter of a business and the way in which 
it is carried on—whether or not it is con 
ducted with due regard for law and the 
rights of others—that counts and that 
ought to influence the attitude of all good 
citizens toward it; not its nor the 
amount of money made out of it, nor the 
wealth of its owners. 


size 





Uncertainties About Steel. 


It is a curious phase of human progress 
that the sum of things which we don’t 
know accumulates upon us quite as rapid- 
ly as does that of the things that we do 
know. While upon many points our ig- 
norance is being dispelled, enough new 
and unanswered questions are continually 
arising upon many other points to perplex 
1s and leave us as far from ultimate satis- 
faction as ever. This is true not alone 
regarding the newest and most advanced 
fields of our investigation or speculation, 
but also of those where we should be more 
or less at home and dealing with what we 
may consider the familiar and the toler- 
ably well understood. We should by this 
time know much, and with considerable 
certainty, about steel, but in fact the most 
important particulars concerning it are 
still in doubt, and its most experienced 
and thorough investigators are as far as 
possible from agreement in their deduc- 
tions. Things which we have thought to 
be definitely known and _ securely fixed 
concerning the action of steel under given 
conditions have had to be successively 
abandoned, distrust of the material 
under conditions is. still 
seemly than confidence. The paper upon 
“The Fracture of Structural Steel Under 
Alternating print 
elsewhere in the present issue, should be 
perused with interest, altho it is anything 
but a promoter of confidence. It tells a 
curious story of how the chemical com- 


and 


trying more 


Stresses,”’ which we 
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position, the physical tests and the micro- 
scopic indications have each been adopted 
and each successively abandoned as re- 
liable warrants for the employment of any 
given steels in places of 
The present paper goes still further and 
seems to show that the heating and cool 
ing of steel have not such effects upon it 


responsibility. 


as has heretofore been claimed and gener- 
ally accepted. 
nounced difference of statement, if not an 
absolute contradiction of the one by the 
other, is found in the utterances of 
eminent authorities upon the properties of 
steel. Professor Stead said at Diisseldorf, 
two years ago, that steel deteriorated by 


Upon this point a -pro- 


two 


alternating stresses could be entirely re- 
_stored by simply heating it red hot and 
Professor Ar- 
nold in the present paper says that 
a steel has 
in alternation it 

heat treatment of 
melting.” 
state 


allowing it to cool slowly. 
“once 
brittleness 


assumed decisive 


cannot be restored by 


any kind short of re 
Commenting upon this curious 
of affairs, The Engineer,’ London, 
says: “If Professor Arnold is right, then 
quantities of connecting rods, piston rods 
and such like ought to go to the scrap 
heap at once. If, on the other hand,: Mr. 
Stead be right, they can at a very small 
cost be made as good as they ever were. 
Possibly, however, steel will take care that 
questions of this kind can never be settled 
It has an unfortunate way of being all 
things to all men, which is, to the 


least, confusing.” 


say 





The Fake Write-up Again. 

Our readers will recall the attention we 
have given on several the 
Southern Trade Review, the Southern 
view of Commerce and the United States 
Trade Reports, all of Cincinnati, and all 
following the plan of sending to a manu- 
facturer a manuscript puff of some article 
made by him, which puff purports to be the 
report of a body of experts employed by 
the paper and which is to be published in 
the paper without charge, the colored gen- 
tleman in the wood pile appearing in an 
offer to sell a liberal supply of the paper 
containing the article at “special reduced 
rates.” This offer is made in an accom- 
panying letter of which the apparent object 
is to insure the correctness of the article, 
the real object being, of course, to sell the 
papers. 

The whole scheme is so transparent that 
it is difficult to understand how 
could be taken in by it except on Barnum’s 
dictum that people like to be humbugged. 
Of the Southern Review of Commerce and 
the Southern Trade Review we 
heard nothing for some time, but the Unit- 
ed States Trade Reports is still doing busi- 
ness at the old stand, the 
following sample of its wares which was 
recently offered to the Rue Manufacturing 
Company, of Philadelphia. It 
served that in this specimen the old gag 

: 


occasions to 


ve- 


anyone 


have 


as shown by 


will be ob 


about an investigation by a board of ex 


perts is omitted: 
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“HIGH GRADE EJECTORS. 

“Our policy of free investigation and re- 
liable report on matters of business im- 
portance to our readers brings us daily 
many letters of inquiry on various sub- 
jects. 

“Ou- system of ascertaining positive in- 
formation has been tested too often by our 
subscribers, for its efficiency to be ques 
tioned, and the constantly increasing cir- 
United States Trade Re- 
ports is proof that it is conceded as being 


culation of the 


the leading paper of its class in the coun- 
try. In the reports made in these columns 
we never give credit, except where we find 


credit to properly belong, and our state- 


ments are always based upon carefully 
ascertained facts. 
“Among the many inquiries received 


lately have been several from interested 


patrons, on the subject of Ejectors, and 


we have been requested to name some 
firm or concern that could supply the trade 
with a high grade make. 

“In reply we would say that we have 
found the Ejectors manufactured by the 
Rue Mfg. Co., of 215 Race St., Philadel 
phia, Pa., to be highly recommended by 
the trade as being of a superior grade 

“This make of ejectors possesses many 
points of value and merit, which space 
limit will not permit of detailed mention 
here; therefore, we would advise all inter- 
ested to address them direct for full par- 
ticulars. 

“We are thoroughly convinced that these 
ejectors will ad- 
mirably, and that their quality and finish 
will surprise and please you, as has been 


answer your purposes 


the case with many who have investigated 
their merits. 

“This company is well known for busi- 
ness tact and enterprise, as well as sterling 
integrity, and their standing commercially 
is of the highest order. They are conduct- 
ing a very large business, having a patron- 
age that extends to all parts of the coun- 
try, and which is constantly increasing 
owing to the great value ot their products 
and their honorable methods pursued in 
managing their business.” 

Accompanying this manuscript was the 
following letter to the Rue Manufacturing 
Company. The request that they “add to 
or alter same as you may think best” will 
not be overlooked: 

“The article we enclose you is an edito- 
rial prepared in answer to inquiries on the 
subject of Ejectors. As we have highly 
indorsed your make of ejectors, and as we 
desire to be as correct and comprehensive 
as possible, we ask that you add to or alter 
same as you may think best, and return 
as soon as possible. If you have any cuts 
that will illustrate the subject, kindly loan 
them to us and we will return them 
promp‘ly. 

“As this is an editorial of course there 
is no charge for the publication, and if in 
addition you can use any extra copies of 
it will appear, we will 


the issue in which 


1 


be pleased to make you the following spe- 
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as we are desirous that 


cial reduced rates, 


you should get as much benefit out of it 
as possible 
“The price of the United States Trade 


Reports is 15 cents per copy, but we can 


supply you with 100 at 12 cents, 250 at 10 


cents, 500 at.9 cents, or 10000 OT OverT alt 
8 cents per copy, shipped to you. Or, if 
yeu will send us a list of names of those 
whom you wish to reach, we will mail 
marked copies to such, without any extra 


charge to you for the postage, wrapping, 


addressing or marking 
‘Although the 
pend on an order for copies, such an order 


will be 


publication does not de 


appreciated by us, 
\waiting an early reply with corrected 


‘opy, we remain, with best wishes.” 


Some very ludicrous instances of thi 


which these 


manner in papers miss their 
mark have been related to us, the most 
recent one being the case of a new brand 
of steel of which not a pound had then 


been placed upon the market and of which 
it was impossible that anyone outside the 


works where it was being developed could 





possibly know anything more than its 
namie 
Machinery as Real Estate. 
The AMERICAN MACHINIST notes a Brit 


ish case where the purchaser of a power 
plant, not yet paid for, placed a mortgage 
upon his property, including in it “build 
ings, fixtures, machinery and fittings erect 
ed thereon.” When the engine builder at 
tempted to remove the engine on account 
of default of that it 
belonged to the holder of the mortgage, 


payment, he found 
because the engine was bolted to a con 
crete foundation and was thereby made a 
The curious thing 
is that one who has 


part of the real estate. 
of course, 
never acquired title can transfer it to an 
other party 
that the 


about it, 


Our contemporary imagines 
very It is, 
altho in different States the views of the 
courts have not been uniform. In one case 
a smutter in a taken from its 
rightful the 
manner, while in another case it was held 


law here is similar. 


mill was 


owner in practically same 
that a boiler and engine were not fixtures 
The 


law in this country is uncertain enough 


as against one who held a prior lien. 


so that all parties to such transactions 
should be on their guard.—American 
Viller 

An experimental trial has been made 


Eastern 
via Tynemonth and Benton, 


on the North 
Walker Gate, 
to Newcastle, 


tric locomotive 


Railway between 


England, with a new elec- 


which will be used to haul 


goods trains from the low-lying quayside 


up a very steep incline to the higher level 


The experimental train consisted of eight 


een 10-ton trucks of coal, two vans, and 


an ordinary steam locomotive in case of 


accident or breakdown The total weight 


of the train, excluding the electric motor 
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Some New Things. 

\ NEW DRILI 

Phe drill here shown, altho designed for 
light drilling, takes in work of considera 
the limit of 
tween table and spindle being 1 


BENCH 


ble size, vertical hight be 


2 inches 

















A NEW BENCH DRILI 


and the “swing” 15% inches. The normal 
g : 


speed of the spindle ranges from 200 to 
1,500 turns per’ minute, this being easily 
the friction driving 


adjusted by sliding 


Air 
Supply 














th 


To Atmosphere 














Connection 


FIG. 2. THE AIR EJECTOR 

wheel in or out on the face of the disk 
This disk or friction plate runs in a ball 
bearing on the main frame. It is brought 
into contact with the driving wheel by an 


eccentric ring easily and quickly moved and 
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locked in position. The driving wheel is 
built up of paper clamped between disks. 
\ ball-bearing thrust collar on the spindle 
removes practically all friction there. A 
special advantage of this friction drive is 
that the drive is strongest for the larger 
drills and the slower speeds. The table 
is counterbalanced by a weight in the hol- 
low column. It can be easily raised or 
lowered, swung to either side and locked 
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The lifting of the patterns is accom 
plished by means of a suction head which 
is brought into contact with the board or 
flat surface of the pattern before men- 
tioned. The lift is in a straight line, and 
deep difficult draws are accomplished al- 
most as quickly as shallow ones. 

Lately a new feature in the shape of an 
air ejector has been added to this machine 
so that it is not now necessary to have a 
































by a wrench which is always there. The vacuum plant in connection with it. The 
- emits 
eI 
ra) 
} 
i 
i 
woe = 
FIG. I. GENERAL VIEW OF THE VACUUM MOLDING MACHINE. 
drill is built by the Patterson Tool & Sup- machine is operated by air at about 60 


ply Company, Dayton, Ohio. 
VACUUM MOLDING MACHINE 
Fig. 1 is a general view cf the molding 
machine built by the Bryan Vacuum Mold 
ing Machine Company, of Lockport, N. Y. 
With this machine wooden patterns can be 
used; it being necessary only to attach 
the patterns to boards doweled to fit the 
flasks, except where the patterns have flat 
sides large enough for the suction head 
to take hold, in which case no board is re- 
quired. No squeezer is incorporated in the 
machine, but if desired can be applied. 


pounds pressure. In using the ejector the 
lever attached to the sucker rod is brought 
down, causing a lever to strike a lowe 
rod held 


machine), 


tappet pin (secured to a gidly 
to the of the 


admitting the compressed air which, pass 


frame thereby 
ing rapidly over the sucker rod, creates a 
vacuum as soon as the sucker head comes 
in contact with the pattern. The air then 
passes thru the plug and thence to the 
vibrator. When the pattern is raised, an 
upper tappet pin strikes the lever, cutting 
off the air and thereby breaking the vacu- 
























October 20, 1904. 


um. 


With air pressure at 60 pounds, 
vacuum of 21 inches is obtainable, which is 
capable of lifting a weight of about 140 
pounds with a sucker head 4 inches in 
diameter. 
two views, one in full line and the other 


a 


Fig. 2 shows the air ejector in 


in section. 


PNEUMATIC DECK-CAULKING MACHINE, 


This machine consists of a Keller pneu 
matic riveter, mounted upon a frame on 
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The Naval Liquid Fuel Report. 
The bulky report of the United States 
Fuel” Board 
of faithful 


ment and investigation and records results 


“Liquid represents a vast 


amount and diligent experi 


if great and permanent value not only to 
the naval and maritime world, but to com 
mercial and manufacturing interests gen 
The board consists of Commandet 


\\ 


erally. 


John R. Edwards, Lieut. Commander 

















PNEUMATIC DECK-~( 


wheels and provided with a sharp-edged 
disk for caulking with oakum, or similar 
flat 
The oakum is carried on a reel, 


material, surfaces, such decks, 


as 
piers, etc 
and the machine is so arranged as to un 
roll and hammer it into the seam as the 
machine is wheeled along; the vibration 
It is 


Save 


of the machine assists in moving it. 
obvious that 
deal of hard 
than the old 
number of 


this machine will a 
much 
It 


especially 


great labor and is 


faster hand method. is 


of 
adapted to shipyard work 


one a devices 


and recently 


brought out by the Philadelphia Pneu 


natic Tool Company, Philadelphia, Pa 
PORTABLE DRILL WITH MAGNETIC “HOLD 
ON.” 


The half-tone shows a portable drilling 


outfit with motor and flexible shaft for 
lriving the drill, and a magnetic “hold 
on” for securing the “old man” to the 
plate to be drilled, the device being of 


especial value to and 


It 


steel plate 


may be 


armol 


manufacturers readily moved 


» any part of the plant and the magnet 
ittached and detached quickly; it will 


perate satisfactorily under water, and is 
to hol 
Coates Clipper Manufacturing Company 
Worcester, Mass., 


powerful enough drill a 2-inch 


is the maker. 





of the world’s of 


‘oal-tar products comes from Germany, the 


Two-thirds output 


value of these manufactures amounting to 
$36,000,000 for the year 1900 





Al 


is 


l based 


I 


The experi 





nent 


continued 


} 


t montl 


uninterruptedly — f 


and 


n which t 





rie 


considet 


twenty-eignh 1S, lor a 
able portion of this time there were no 
fewer than six < nissioned officers giv 
ing special consideration to the subject 
There were als nployed in connection 
with this duty skilled draftsmen and ex 
erts of the Bureau of Steam Enginec 
fg, a we vers ot the bureau s 
clerica staf Ko e vear there wert 
vailabl S e entire crew of the tor 
pedo b Rodg The board was 
espond e with nearly every 
nteres ( \ lire \ conce ned 
tl i istible he 
) 1] ed l he u 
p t the experimet 
il ( d with the « eC 
nd lire expend e incurred by 
I idua 1 Navy 1) pa ent in 
onducting ext l series of test 
| ybably | t rgest outlay ever 
curred y «¢ pi te corporat Or 
thes erest the thorough investi 
gation of important problem ot dete 
mining the possible tuture field for the 
use of crude petroleum as a fuel.” 


conclusions 


From the mass of 
at we abstract those of 
and not those dealing 
naval conditions: 

No difficulty should be 


f general 


Spec ifical ly 


art ived 
interest 


with 


experienced by 

















an intelligent fireroom force in burning oil 

ina uniform manner. It need likewise re 

LKING MACHINE quire but little experience upon the part 

PORTABLE DRILL WITH MAGNETI HOLD ON 

Mi. Parks and Lieut. Commander F. H of skilled water tend: ve able to forn 

Bailey, and the report is signed in ap an approximat: d as to evapora 
proval by Rear Admiral Geo. W. Melville tive output and efficiency conditions 

while still Chief of the Bureau of Steam For general purposes on shore, high 

Engineering pressure stean more satisfactory 
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The necessary 
plant is prac- 


spraying medium than air. 
increase of the evaporating 
tically the main objection to the employ- 
ment of steam as the spraying medium 
for liquid fuel on board naval and merch- 
ant vessels. 

While the use of steam as a spraying 
medium undoubtedly most 
satisfactory for general purposes, the re- 
sults of the tests show that the consump- 


will prove 


tion of fuel oil cannot be forced to as 
great an extent with steam as the atomiz 
ing agent as 
pressed air is used for this purpose. The 
advantages of air as the best spraying 
medium for forced-draft 
tions, is due to the fact that this atomiz- 
ing agent, after entering the furnace, is a 
With the use of 


steam as the atomizing agent the rarefied 


when highly heated com- 


severe condi- 


supporter of combustion. 


vapor simply displaces a certain portion of 
air that is requisite for complete combus- 
tion. 

In every oil-fuel installation special pro- 
vision should be made for the removal of 
the water that will collect from various 
sources at the bottom of the supply tanks. 
Even a small amount of water pumped to 
the burners will interfere with the effi- 
cient and satisfactory work of an oil-fuel 
installation. 

The evaporative efficiency of crude and 
refined oil is practically the same, no mat- 
ter from what locality the oil may come. 
The danger of using crude oil, however, 
is much greater. 

The great benefit of heating 
necessary for effective combustion cannot 
be doubted. 

In order to provide a uniform supply of 
oil to the burners the oil should be heated 
by some simple means, it being under- 


the air 


stood that the heating is carried only to a 
point well below the temperature of the 
deposition of the hydro-carbons. 

Where the use of a ljquid-fuel installa- 
tion is projected, there should be a re- 
serve of burners installed, and these bur- 
ners should be of a design that would per- 
mit rapid examination, thorough overhaul- 
ing, and easy renewal of special parts by 
the fireroom force. Careful experiment, as 
well as extended experience, has shown 
that by increasing the number of burners 
there is not only a more uniform but a 
more efficient distribution of flame. There 
is also a minimizing of the blowpipe effect, 


as well as a marked reduction in the 
amount of noise in the furnace. 
The hygrometric state of the atmos- 


phere has a noticeable influence upon the 
efficiency and capacity output of boilers. 
In order to secure in oil-fuel installa- 
tions more uniformity of conditions in the 
furnace, and to decrease the noise where 
air is used as a spraying medium, an air- 
cushion tank for the 
should, be installed. 


In view of the liability of every form of 


oil-supply pump 


burner to clog, the necessity of making 
special provision for straining the oil was 
emphatically shown. 
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Extended experience in the burning of 
crude oil will confirm the opinion that the 
simpler the furnace the greater its eff- 
ciency. 

The efficiency of oil plants will be pri- 
marily dependent upon the character of 
the installation of fittings and auxiliaries. 
The form of the burner, so long as it is 
manufactured in accordance with general 
well-known principles and all its parts are 
accessible for overhauling, will play a 
very small part in extending the use of 
crude petroleum. 

Where crude petroleum has undergone 
a light refining or distillation no ill effects 
result to modern steel boilers. From the 
standpoint of endurance of the boiler the 
Crude oil, 


however, by reason of its searching and 


advantage, if any, is with oil. 


corrosive effects, has a greater tendency 
than refined oil to attack the seams and 
tubes of modern boilers. 

With the use of oil the forcing of a 
marine boiler should be much more read- 
ily accomplished than with the use of coal. 

Under forced-draft 
and with water-tube boilers and with the 
use of oil as a fuel the solution of the 
smoke question is nearly as remote as 
ever. 

Practically every form of commercial 
firebrick that was used in the boiler for 
the purpose of forming a deflecting arch 
disintegrated either under the action of 
the intense heat generated, or due to the 


severe conditions 


action of the acids in the oil or coal. In 
case any form of arch or bridge wall is 
essential to the efficient or forced burning 
of liquid fuel, theg special experiments 
should be conducted to secure a refrac- 
tory brick that would possess endurance 
under the severest of forced-draft condi- 
tions. 

The board regards the engineering or 
mechanical feature of the liquid-fuel prob- 
lem as having been practically and satis 
factorily solved. For manufacturing pur- 
poses the financial and supply features are 
the only hindrances to the use of crude 
petroleum as a standard fuel. For mer- 
cantile purposes the commercial and trans- 


portation features of the problem are 
existing bars which limit the use of oil 
fuel in merchant ships. For naval pur- 


poses there is the additional and serious 
difficulty to be overcome of providing a 
satisfactory and safe structural arrange- 
adequate bunker 


ment for carrying an 


supply. 

The September issue of The Cement 
Age, of New York, is devoted almost en- 
tirely to the extensive use and the variety 
of application of concrete in the construc- 
tion of the New York subway. It 
tains articles from William Barclay Par- 


con- 


sons, the chief engineer of the Rapid Tran- 
sit Commission, and from all the division 
engineers. It shows that the use of con- 
crete accomplished a great saving of time 
and money and enabled much of the work 
to be done by labor less skilled than would 
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otherwise have been required. Many in- 
are given of the work at 
different stages of the 


teresting views 
various points in 


work. 





The Premium Plan in Great Britain. 


At page 1382 we referred to the con- 
demnation of the Premium Plan by a com 
mittee of the Engineering and Shipbuild- 
ing Trades Federation and we give below 
a portion of an editorial thereon by The 
Engineer, of London: 

“The committee which has reported ad 
versely on the premium system is very 
mixed, but it its head the boiler 


makers—a powerful and aggressive body- 


has at 


which has from the first shown violent 
opposition to any change from existing 
methods. The committee expresses its 


dislike to anything but payment by the 
hour or, under certain conditions, piece 
work, That is to say, it disapproves en 
tirely of anything that may stimulate a 
workman to emulate his fellows, or earn 
an extra reward.” 

After giving the extract from the report 
which we quoted in our previous article, 
The Engineer goes on to say: 

“To all of these charges there is only 
one suitable reply, that is an unqualified 
negative. The system has much to recom- 
mend it, as the men who are working un- 
der it willingly admit; it is in no sense 
degrading, unless all desire to receive re- 
ward for exertion is degrading; there is 
no jealousy or ill-feeling between the men 
who work under it, tho those who have 
refused its benefits may be envious of those 
who enjoy them; the calculations are as 
simple as those involved in the purchase 
of vegetables or meat; it has not been, nor 
ever will be, of itself the cause of the dis- 
charge of large bodies of men, and it is 
no harder on old or incompetent men than 
any other system of payment. The other 
charges advanced against it show equal ig- 

the 
the men 


norance of is suggested 
that the 
settling of the time rate there must be un- 


system. It 


since have no voice in 


fairness; but it is obvious that the system 
defeats itself if no premium is earned, and 
in Our experience a 
It is fur 


hence in every case 
liberal time allowance is made 
thermore alleged that increased efficiency 
is not secured; to which the resolution of 
those employers who have once used the 
premium system to adhere to it is sufficient 
answer 

‘But perhaps the profoundest ignorance 
of the system is found in the observation 
that if a 
employer ought to be satisfied with the 


great turnover is obtained the 
profits on that turnover, and not seek also 
to obtain profit by making the workman’s 
increased activity a reason for reducing 
his wages for a particular piece of work; 
and that while the employer is entitled to 
the full benefit of the productive capacity 
of his machinery, the workman is also en 
titled to the full reward of his labor. There 
is in these sentences such a profound mis 


conception of the whole thing that one is 
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at a loss to know where to begin to set it 
We imagine that the whole object 
of working is to obtain wages, and if the 


right. 
master makes an arrangement by which 
his workmen are able to earn more per 
day or per week than they did before with- 
out working longer hours and without ex- 
cessive exertion, it is difficult to see why 
they should bother their heads about the 
wages cost per piece. Moreover, they ad- 
mit that the employer is entitled to the full 
benefit of the productive capacity of his 
machines, and yet they complain when he 
offers to pay them a premium for giving 
him what they admit is justly his! If 
every workman exerted himself to his full 
capac ty for day wages, we should cer- 
tainly hear of neither piece nor premium 
systems: but since that is expecting too 
much of human nature, those systems have 
been devised to offer automatic 
inducement to hard work, and since the 
premium system is free from certain ob- 
jections which belong to piecework, it has 
received the seal of approval of many large 
employers and of the most large minded 
of engineering trade unions, and of the 
most intelligent and ambitious workmen. 
It has, indeed, made such progress in in- 
dustrial centers that, in spite of adverse 
reports of special committees and all the 
machinery of that may be 
brought against it, it is likely in the end 
to gain both the hearty support of employ- 
ers and employed; for we may rest assured 
that not for any extended period will a 
large body of workmen remain so blind to 
its own interests as obstinately to refuse 
of its members 


him an 


opposition 


the benefits which 


already enjoy.” 


many 





Personal. 

Rear-Admiral George W. Melville, re 
tired, and John M. MacAlpine have opened 
offices at 615 Walnut street, Philadelphia, 
as naval architects and consulting engi- 
neers. 

H. 5. 
tion as foreman of the tool department of 
the Remington Arms Company, Ilion, N 
Y. His associates in the tool department 


Hilgendorf has resigned his posi 


presented him with a gold watch-chain as 
a mark of esteem 

Col. H. G. Prout, first 
and general manager of the Union Switch 
& Signal Company and former editor of 
Railroad Gascette, elected a 
director of the Westinghouse Air-Brake 
Company in place of Henry Oliver, de 


vice-president 


has been 


the 


ceased. 





Obituary. 
George S. Eaton, inventor of the Eaton 
type-finishing machine, the Eaton oil-cloth 
binder and other devices, died in Brook 
lyn, October 10, sixty-four years old. 
Henry R. Lewis, superintendent of the 
carpenters and patternmakers of the Amer- 
ican Steel & Wire Works, Braddock, Pa., 
died October 6, fifty-three years old. 
Carl Ernst Betrand, inventor, in con- 
junction with E. T. Thiel, of the Betrand- 
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Thiel process for the refining and improve- 
ment of Bessemer steel, died at Kladno, 
Bohemia, October 7. 


Henry A. Gouge, inventor of the safety 
car-heating apparatus which bears his 
name, and of ventilating devices for 


schools and public buildings, died at Hart- 
ford, Conn., 
old. 


Charles J. Smith, a well-known inventor 


October 9, seventy-six years 


and manufacturing machinist, died in Mil 
waukee, October 6, eighty-three years old 
Mr. Smith England in 1843, 
located in Milwaukee and soon thereafter 


came from 
started a machine shop, which he later sold 
to give his attention to the development 
of his inventions. He started another shop 
for the manufacture of hardware special- 
ties. This business continued to grow un- 
til in 1891 it was incorporated as the C. J. 
Smith & Sons Company and the plant now 
occupies an entire city block. Mr. Smith 
sons each at the head of a 
large manufacturing business in Milwau- 
kee. 


leaves three 





Manufacturers. 
Springfield, O., has been trying to secure 
shops of the Detroit Southern 
The factory of the Flat Rock (Ind.) Can 
ning Company has been burned. 
The factory of the Flat Rock (Ind.) Can- 


ning Company has been burned. 

L. J. Baldwin, of Marion, Ind., et al. 
establish an ice plant at Wabash. 

A shoe factory of Alden, Walker & Wilde, 
Middleboro, Mass., has burned 

The Waiontha Knitting Company, Richfield 
Springs, N. Y., is to have enlarged facilities 

Edward Brooks, N. Y., has filed 
a petition to erect a large furniture factory 

T. C. Lee will construct and operate a bar- 
rel, crate and basket plant at South Norfolk, 
Va. 


may 


been 


Rochester, 


manufacturing 
Larkin 


A large 
built by the 
me Oe 

The 


building is to be 
Soap Company, Buffalo, 
( Mich.) 


Lowell Specialty Company is 


installing metal-working machinery at its 
factory. 
A new car barn and repair shop will be 


built by the Scioto Valley Traction Company, 
Columbus, O. 

Mickle, Dyment & srantford, 
planing millers, are said to be 
an extension 


Work 


Son, Ont., 


contemplating 


has begun on the foundation for the 


Muskegon (Mich.) Pressed Steel Boat Com 
pany’s factory. 

A. L. Blatchley, of Whitehall, Ill, et al 
propose to build a brick-making plant near 
Chanute, Kan 

Alexander Smith, of Leamington, Ont., 
thinks of building a stave factory at or nea! 
Sault Ste. Marie 

The Damon & Howe Comb Company will 
build an annex to the factory on West street, 
Leominster, Mass 

The Paris Mountain Water Company pro 


poses to construct a plant for 


Greenville, S. C. 


temporary 


The Emery Slate Picker Company, of Green 
Ridge, Pa., finds it necessary to make an ad 
dition to its plant. 

A big gas plant is to be erected at Glen 
wood, L. I., by the Nassau Light & Power 
Company, of Roslyn, L. I. 

The plant of the Chicago Car & Locomotive 


Works, at Hegewisch, Chicago, Ill., has been 
somewhat damaged by fire 
Simmonson Brothers Manufacturing Com 


pany’s sash and door factory, Minneapolis, 
Minn., has been burned 

F. E. Kinney & Co. are starting a repail 
machine shop in the Averill block, at 258 
South Main street, Barre, Vt 

A five-story, 78x100-foot factory is to be 
built for M. Schrayer’s Sons & Co., hard 
ware, tinware, etc., Chicago 

A new plant is to be built at Thirtieth and 
Lombard streets, Philadelphia, for the United 
Water Improvements Company 

Three buildings of the United Zine & Chem 
ical Company, Kansas City, Mo., at Argen 
tine, Kan., have been burned 

T. J. Davis, of the Chesapeake Stone Com 


pany, will install at once a $75,000 rock 
crushing plant near Oslesby, Ga 

The plant of the 
pany, Albany, N. Y., 
doors and blinds, may 
Wright 


stamps, etc 


Blakeslee Lumber Com 


manufacturer of sashes, 
be enlarged 

& Son, manufacturers of 
Cincinnati, O., 

46x60-foot factory 


Gregory G. 
stencils, 
bought a site for a 


have 


At Ferriday, La., a new town in Concordia 
Parish, the Texas & Pacific Railroad will, it 
is understood, build small repair shops 
Wilcox & Co., manufacturers of 
Athol, Mass., will 
purchase additional 


cellu- 
occupy new 
machinery. 


Jos 
loid 
quarters 


goods, 
and 
Work has begun on a $16,000 building for 
the Diamond Iron Works, Minneapolis, Minn., 
to be used for offices, pattern shop and ware 
house. 
broken for the erection of 
repair shop for the Central 
Harris 


Ground is being 
a car barn and 
Pennsylvania Traction 
burg, Pa. 

The Windham Manufacturing 
Willimantic, Conn., is 
plate building an addition, to be 
weave shed 


Company, 


Compapny, 
understood to contem 
used as a 


The contract has been awarded for a ma 
chine shop for the Peerless Motor Car Com- 
pany, Cleveland, O It will be two stories, 
660x150 feet 

The American Hoist & Derrick Company, 
St. Paul, Minn., has bought 150x997 feet of 
land at Chicago for a warehouse, to cost 
about $100,000 

It is stated at Augusta, Ga., that Walter 
M. Jackson is connected with the proposed 
establishment of a cotton mill on North 
Augusta Heights 

A sawmill, planing mill and two dry kilns 
o. the Indiana Lumber Company, Nashville 
renn., have been burned, and probably will 
be rebuilt at once 


c¢. A. Dunham Company, Marshalltown, Ia., 
manufacturer of the Dunham steam trap, 1s 
in the market for a small dynamo, direct 
current, 110 volts 

Marshall & C thread manufacturers, 
Kearny, N. J., have installed and tested two 
1,000-gallon-per-minute pumps in readiness 
for Vassaic River floods 

A number of practical foundrymen 
thinking of starting a small foundry and n 
chine shop at Apollo, Pa., and may lease the 
old Kowalski machine shop 

rhe Board of Trade, Wilmington, Del., has 
had in communication a concern which is 


looking for a site for a plant to manufacture 


safe locks or safes and locks 


Hammacher, Schlemmer & Co., hardware, 
tools, supplies and piano materials, New York 
city, have moved to larger quarters at Fourth 
avenue and Thirteenth street 

Machine 


operated 


Perkins 
being 
work on 


The machine shop of the 
Company, Warren, Mass., is 
night and day to 
for the Japanese Government 


complete presses 
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The Union Pacific is said to be about to 


begin the enlargement of its shops at Ogden, 


Utah. It is also in view by the company to 
enlarge the shops at Salt Lake. 

A big carbon paint plant is to be estab- 
lished near Nashville, Tenn. J. 8S. Hender- 


son, of Nashville, is prominently interested. 
Machinery for it is now being built. 

(Mass. ) 
severly, 
other 


Lawrence 
locate in 
Some 


the 
may 


It is 
Machine 
Mass., and 
places are understood to be 


thought that 
Company 
double its capacity. 
considered 

been granted for a factory, 
feet, at the plant of the 
Cotta Company, 
$12,000. 


West Niag 


A permit has 
building, 60x102 
Conkling-Armstrong ‘Terra 
Philadelphia. The cost will be 

The 
ara street, 


Metal Stamping Company, 
Niagara Falls, N. Y started 
work on a two-story and 60x104 
foot building to be completed December 1. 


has 
basement, 


for the erection of 
Pittsburg Stove & 
Allegheny, 
Ia An iron foundry will also be erected 
rhe Metal Works 
from the American Can Company 
Astoria, which it is believed 
the will establish a 


tors 


has been broken 
plant of the 
Company on Preble avenue, 


Ground 
a six-story 
Range 


has bought 
property at 
that 
ean fac 


Pacific Sheet 


Ore., on 
former concern 


Land in South Schenectady, N. Y., has been 


sold to a Towanda, Pa., man, and there is 


rumor that it will be used partly for a large 
branch plant of the Scranton (Pa.) Stove 
Wi rks 


the establishment of 
Houston, Tex., by the Otis 
New York City. Reports 


There is 
a large plant at 
Elevator Company, 


prospect for 


from that place indicate that the project is 
going thru. 
The Board of Trade, Weatherly, Pa., is ar- 


ranging with a Mr. Siddel, of Lebanon, boiler 
manufacturer, to bring there a plant now lo- 
cated at Christiana. The building will be 
410x150 feet. 

The Southern Manufacturing Company, Sa- 
vannah, Ga., which is starting up a new ex 


e-lsior plant, expects later to enlarge and 
take up side lines, such as the manufacture 
of mattresses. 

A Cleveland, O., report says that a big 


shop is to be built at Louisville, Ky., for the 
Louisville & Nashville Railroad Company. It 
will $2,500,000, and there will be 12 
acres under one roof. 


cost 


The Canada Furniture Manufacturers, Lim 
ited Toronto, Ont., are considering the 
erection of a new factory in Seaforth, Ont., 
to be used for the manufacture of interior fit 
overmantles, ete. 


tings, 


The Liberty Manufacturing Company, 


maker of boiler tube cleaners and oil filters, 
Pittsburg, Pa., has bought a 104x100-foot 
lot, on which it is believed that a manufac 
turing plant will be built. 

It is thought that the Rochester Shaft 
Coupling Works, in which G. H. Estes is in- 
terested, will come to Cuba, N. Y., in the near 
future and will run in connection with the 


pulley works which are now in operation. 
The Defiance Iron Works Company, of 
Syracuse (N. Y.?) has written submitting a 
final proposition for the establishment of its 
factory in Chatham, Ont. It referred to 
Industrial Committee to prepare a by-law. 
Robert Brown desires to form a stock com- 
pany in West Chester, Pa., and start a fac- 
tory in the old machine shop, on North Wal- 


was 


nut street, belonging to Joseph N. Marshall, 
for the manufacture of a patent burglar 
alarm. 

The Columbia Basin Stockyards Compaay 


(capitalization $50,000) has been formed to 
build a large packing plant at Portland, Ore. 
George T. Myers is president; J. J. Cahill, 
vice-president and general manager; P. L. 
Willis, secretary. 


AMERICAN MACHINIST 


It is stated at Milwaukee, Wis., that T. J 
Neacy, Charles Backstrom and Walter Reed 
are interested in the Backstrom Engine Com 
pany, which has been recently incorporated. 
A new plant for the manufacturing of turbine 
engines is to be built. 


A big company is said to have neen formed 


with a view to leasing and enlarging plants 
in various places of the Montello’ Brick 
Works, Reading, Pa. A further plan is to 


build new plants in New York, Pittsburg and 
Washington, D. C. 

The Susquehanna Electric Company, of 
which B. Harry Welch, of Philadelphia, is 
president, proposes the construction of a 
plant on the river, which is estimated to cost 
$9,000,000, and would furnish cur 
rent to Baltimore, Md. 

The 


brass, 


probably 
Manufacturing Works, 
and iron hardware, Chicago, 
has moved into its new factory, 47 to 51 
North Elizabeth street, near Lake street, and 
is in shape to fill orders promptly. A large 
variety of patterns is on hand. 

William Bauer 
President R 


Western Brass 


bronze 


Louis and 
the interest of 


Charles’ L., 
have purchased 


H. Foos, of the Foos Manufacturing Com 
pany, Springfield, O., manufacturer of corn 
harvesters and shellers, grinding and crush 


ing machinery, portable forges, ete. 

It is stated at Moline, Ill., that the Nyquist 
Machine Company, which has doing 
business at a shop on Thirteenth avenue, has 
outgrown its quarters and erected a building 
on Fifteenth machine 
work, nickel plating, die and pattern work. 

The executive offices of the Niles-Bement 
Pond Company in New York city will be re 
moved May 1, and will occupy the entire thir- 
teenth floor of the new Trinity Building, 111 
Broadway. There seems to be a general ten- 
dency for engineering firms to take offices In 
this building. 


been 


street for general 


Newcastle, Colo., people have incorporated 
the Grand Valley Canning Company with a 
capital stock of $50,000. It is the purpose 
to erect a factory this winter. C. A. Hahn 
is president; James Duce, secretary; G. Hi. 
Norris, superintendent, and Samuel Doll, gen- 
eral manager. 

The Raritan Brick Company has been 
formed and bought a 20-acre site. T. R. 
Eskeson is president; Karl Matthiason, vice 
president, and Theodore S. Brown, secretary 
and treasurer. Two of these are connected 
with the New Jersey Mosaic Tile Company, 
of Matawan, N. J. 

A plant and foundry are being erected for 
the Pittsburg Engineering Company, at East 
Butler, Pa. The first building to go up will 
machine shop and foundry. The mem- 
the company include H. B. Redding, 
G. P. Thurber and A. L. Schultz. Three hun 
dred men will be given employment. 

The 


be a 


bers of 


Firth-Stirling Steel Company agency 


at 53 North Desplaines street, Chicago, IIL, 
announces that the railroad department of 


the agency is now under the general charge 
of C. F. Blue, Jr., with headquarters in Chi- 
cago and St. Louis. One of the company’s 
specialties is ‘Blue Chip” high-speed steel. 
The Wellman-Seaver-Morgan 
gineer and manufacturer, with general offices 
at Cleveland, Ohio, and plants at Cleveland 
and Akron, Ohio, announces that on October 
1 it opened a New York office, having taken 
a suite of offices at 42 Broadway. Geo. B. 


Company, en- 


Damon has been appointed New York man 
ager. 

Henry Parsons & Son, Marlboro, Mass., 
manufacturers of machinery, will be incor- 


porated under the laws of Massachusetts as a 


stock company, under the name of the Par- 
sons Machinery Company, of Marlboro. Gen. 
Parsons will be president of the new com- 


pany. 
lished. 


Several selling agencies will be estab- 
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The Baltimore (Md.) Electric Power Com- 
pany has been incorporated by Messrs. John 
T. Stone, president of the Maryland Casualty 
Company; David E. Evans, president of the 
Maryland Telephone Company, et al. The 
new company is to construct the power and 
light plant of the Maryland Telephone Com 
pany. 

The 


boilers 


Stirling water tube safety 
(general Pullman Building, 
Chicago, Ill.) has appointed Fred’k A. Scheff- 
ler special representative, with headquarters 
in its New York office, Engineering Building, 
114 Liberty street, New York. Mr. Scheffler 
will be associated with A. L. Rogers, district 


sales manager. 


Company, 


offices, 


The Gravity Iron Works, about to be in 
corporated, have been negotiating to take over 
the 


Carbondale Metal Works, near Carbon- 
dale, Pa. The new concern is largely com 
posed of Scranton, Pa., and Binghamton, N 
Y., capital. Daniel J. Slowe, an experienced 


machinist and metal-worker, will be superin 
tendent and manager. 

The Berkshire Automobile Company, Pitts 
field, Mass., has been organized with a capital 
of $15,000. Dr. Wm. J. Mercer is presi- 
dent; Frank H. Whyland, vice-president; F. 


A. Cooley, treasurer, 
Clarence P. 


clerk and general man- 
Hollister, superintendent. 
The company now has rooms on Cottage Row 
and plans to build a plant. 


ager ; 


General Alexander Hughes, of Minneapolis, 
Minn., is prominent in a concern which will 
establish a coal briquetting plant at Lehigh, 
near Dickinson, N. D. It bought the right to 
make the machinery, which is such as used 
abroad, with some improvements of its own. 
The briquettes will be egg shape, and they 
are claimed to be the equal of anthracite. 

A metal-framed wire window screen manu 
factory, of which W. R. Cochran, Jr., is gen 
eral manager, has been moved from Decatur, 
Ind., to the Forgie Building, on Hall avenue, 
Washington, Pa. *atents for adjustable and 
roller screens, which Mr. Cochran has, may 
be taken up by the concern. A stock com- 
pany with $50,000 capital stock is organiz- 
ing. 

Henry Yewell Bready is quoted at 
more, Md., as announcing that he has 
porated the Consumers’ Boxboard & Paper 
Company at Trenton, N. J., with an author- 
ized capital of $150,000, and a plant is to be 
established near Baltimore. George A. Hoff- 
man is president of the company; Elmer E. 
Weaver, vice-president and general manager ; 
Mr. Bready, general counsel 


salti- 
incor- 


Options on three buildings in Little Falls, 
N. Y., have been secured by a company or 


ganized for the manufacture of bat- 
teries, negotiations being conducted by J. M. 
Kingsbury, brother of ex-Mayor E. H. Kings- 
bury. Associated with him in the enterprise 
are Smith and Knapp, of Bingham- 
ton and Schenectady respectively. Mr. Kings- 


storage 


Messrs. 


bury has been connected with the General 
Electric Works. 
It is stated at Montgomery, Ala., that, re- 


plying to an invitation of the Alabama Com 
mercial & Industrial Association to build a 
plant in the South, President Hoadley, of the 


International Power Company of New York, 
wiregl that he is looking into the Southern 


situation, and is much attracted to the South 
for manufacturing “Will undoubtedly avail 
ourselves in the near future of 
duly presented.” 

It is stated at Fort Wayne, Ind., that the 
Wayne Gear & Machine Company (capital 
$10,000) has been organized. Its purpose is 
declared to be the manufacture and 
transmission gears and other mechanical de 
vices, automobiles and their parts, and in a 
general way to make and deal in machinery. 


propositions 


sale of 


The directors for the first year are Dr. Mau- 
rice I. Rosenthal, Joe Freiburger and Louis 
Frankel. 
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The Geometry of the Square-Thread Screw. 
BY FERDINAND 

thread 


PEAM. 
The 


mechanism well known to every mechanic 


square screw 1S 


and one which is employed more or less 
n go per cent. of all machines one finds 
nthe Its 


manufacture are treated in every engineer 


machine shop mechanics and 
ing text-book and taught in every technical 
school; yet we find that probably not 10 
per cent. of the turners employed on screw- 
cutting lathes have any clear conception 
of the influence on the form of thread pro 
duced by using tools other than the ordi- 
nary parallel sided tool set in the tool-post, 
with its top surface perfectly level and at 
the same hight as the centers. 

It will be well here, to avoid confusion, 
the followed 


The commonly accepted definition 


to enumerate nomenclature 
herein 
of a square thread screw, and the one upon 
this that of a 


in which, if a longitudinal section 


which article is based, is 
SCTEW 
be taken cutting the axis, the threads and 
grooves will present a form which is truly 
square. This section is hereafter referred 


to as the arial section. Normal section is 


defined as that given by a plane cutting the 
thread 


groove at right angles to 


A 


FIG.1 


or 


its 








a piece of 
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to us; the first is to rough out the grooves 


g1 


to approximate form, and then finish each 


side separately with a straight side-tool 
tilted over so as to present proper cut 
ting angle to the work, and with the 
cutting edge at the same hight as the 
centers. The bottom of the groove is not 
so important and may be finished with a 
square-nosed tool. By this means a groove 


be 
axial s¢ 
This 


large screws, but presents 


can formed which is truly square in 


ction. 


be comes al 


method necessity in 


difficulties where 
multiple threads are employed, as it is not 
easy in screws of long lead in proportion 


diameter, or, as sometimes termed 


1s 


steep pitch,” to measure accurately the 


width of threads and grooves aleng a line 


parallel to the axis, and unless this is don 


the nut cannot be made a good fit, except 
1* be 


cast on 


The other method, which may be adopt 


ed in the case of medium and smaller 
screws, is to cut, or at least finish, the 
whole of the PTOOVE with one tool, tilted 


over in the tool-post so as to bring the top 


surface as nearly as possible normal (1. e 


at right angles) to the helix. This en 











ables the last finishing cut to be taken 
l \ 
rr 4 

FIG, 2 
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FIG. 3 FIG. 4 
SHOWING THE IMPOSSIBILITY OF SQUARE THREADS OF INFINITE PITCH 
helix at any given distance from the axis. along each groove without moving the 
Helix angle is the angle made by the helix tool in the tool-post, by slipping the 


with the axis of the screw, and is synony 
mous with the angle of spiral adopted by 
& Sharpe their 

The pitch 


costly mistakes and much profanity) is 


Brown in Treatise on 


Gearing. term (productive of 
tabooed altogether, and I take this oppor 


tunity of endorsing the pertinent remarks 





f Ernest J. Lees at page 875, Vol. 26, 
regarding this. The term Jead is substi 
tuted and is defined as the axial advance 


of the nut along the screw revolution. 


Such a tool, 


per 
mentioned, can, 


the 


as be fe re 


f course, only be used where helix 


angle is not less than about 80 degrees 
wing to the following edge presenting a 


bad scraping angle to the work, and the 


eading edge being correspondingly weak 
ened by the large amount of side clearance 
ecessary 

When 
than 80 degrees is called for, 
be adopic d > 


screws hav 


a screw having less helix angle 


other means 
must and it is to 
of 


less than this (about 45 degrees being the 


cutting 


} 
angies 


the subject ing helix 
east angle called for in practise) that this 
rticle is devoted 


There are two practicable methods open 


-hange wheels out of gear after finishing 
each groove, and indexing around for the 
next, in the manner well known to turn 
ers. If this is correctly done, the grooves 
are properly spaced out and the screw will 
fit the nut equally well when the threads 
are started in any of the grooves in the 
nut. 

It is well known that a parallel-sided 


tool of width equal to thé width of groove 


measured along the axis, when tilted over 


in this so that the 


two side cut- 


and 


not produce a 


manner, 


are equally above below 


dor 


which is 


ting edges 
the hight of centers, 
square thread, but one undercut 
in both axial and normal section to an ex 
tent ] but 


rele 


varying with the helix ai 
when for information a 
tool should take, he 
meager, and some 
Hence the 

hoped will be of 
ader of the 


who ha 


one casts about 


» what 


1 
lh: 


form the 


finds t 
times e. writing 


some interest to every r \MER 
already in 


I have 


mathe 
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vestigated the subject for himself 


endeavored to introduce as littl 


atics as possible and to demonstrate th« 


subject gray ! rade : 
ments used may follow 
posses Q IN W 2 
et n 

In rec I ied 
Working { She Me 
Hodgs the 1 f mi 
the wm im t nd slogger N 
ash] exhibited by fly-press screw 
after a few weeks’ service and de tes a 
short chapter to the subject of the rew 
In this he explains the under g whi 
is shown in a normal section of a squars 
thread, by two illustrations—Fig 
is put forth to represent a (presumably 
j threaded screw ot ero lead, and Fig 2 
the same screw but of infinite k That 
this does not fill the bill is shown by the 
fact that these articles are 1 juare 
thread screws nor can they be ed 


as limiting cases of such; for a screw, t 
be a screw al all. 1 ist have i cert 

be it ever so smal and this lead 
divided into at least two part 

angle be neat 


and the groove If the helix 


vy oO degrees, and be gradually i: ed 
up to that angle, it is clear that id, 
nd consequently the width and dept f 
the groove, become mi scopic \ ! 
Yo degree S eached they l ) I 
lrogethe Similarly | 

the maximum ax wid it g 

Fig. 3) which can be cut on ar 

produce a square-thread rew, 

to half the diameter of the ar H t 
the helix angle 4% e gradually ed 
toward zero, the lead of the ‘ 


gradually increased toward 


infinity ut at 
the | 


same time the width of th 


the helix becom \ 


normal to 


less, since its axial width a remau 

stant Thus we see that as tl 
increased so mu i ne nu DeT 

be increased if the square horn 5 t e 


retained; when, however, the I 


and cot tly 


infinity, the angle 49, 
the normal width of groove | 
zero, and we are left with the p 
which shows that quare-thre 
f either eT infit ( ead 
possibility 
Phe autl I tt he 
t the fe \ ‘ irkable i 
‘Further, it iv be noticed tha 
that the shape : 4 tl pl 
external screw t ear 1 the 
internal screw thread may be 
ike p | nec , 
he p cl § re iT 
nly be exact t when 
S ce (I infer that lead intended), and 
eeks to dem va se 
T) ‘ T) ? 
Fig 4 Vl dercu 
’ \ 
th a ‘ 
effect prod d u g h 
ne I 
e! it é | 1 e norn 
elix, vy not » ry 
to follow tl f ( ethod I ng 
rew the ¢ ] the 
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tract states to be unavoidable; further o1 
method whereby this violent misfit may 
be avoided will be shown 
rhe best article on the subject which I 


have 


ome across is a short appendix in 
Professor Lineham’s “‘Text Book of Me 
chanical Engineering,” but this is (per 
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which are numbered 2—10. The helices 


for the right-hand side of the groove are 


shown above the axis, starting from B 


These show very clearly the decrease in 
the helix angle E BH from 57° 32’ 


circumference to 0 


at the 
at the center, and, as 


this angle is constantly decreasing from A 








haps necessarily) incomplete, and one il to B, we must select some mean radius 
—~ = -— == — seen 
/ % 
E ; \ Y 
6 
Ni \ 
Helix Angle 
o 
R M J ; > i 
“TX 10KB f* K N cS 
| ; 
. 8 
[ \ 
\\ sf} \ ow - a. 
; 
/ \ ‘ x 











\ \ 
\ 
P A 
FIG. 5 MITING CASE OF A SQUARE THREAD 
SCREW 
lustration, an oblique section of the screw 


which shows a groove with straight sides 


converging to the center of the ellipse, is 


herein shown to be incorrect to1 square 
threads.* 

We can now proceed to examine two 
examples. Fig. 5 shows a portion of 


square-thread screw of 4 inches diameter, 


8 inches lead, two threads. It will be seen 
that this is the 


groove which can be cut on a bar of this 


maximum size squart 


diameter, inasmuch as it extends right to 


the center of the bar; but that it is a 


square-thread screw is evident, since it 1s 
generated by a square lamina represented 
in plan by .4 BCD, which may be sup 
posed to rotate around the axis and to be 
j axial direction, the 


tree to move in an 


point A heing guided along the helix 
AEF. 

Such a screw is never called for in prac- 
tise (altho we have an approximation of 
it in the ordinary twist drill); it has no 
torsional strength, nor could it be cut by 
a tool of ABCD set 


surface in position / B in 


form with its top 
elevation, on 
account of cutting angle and clearance con 
siderations; but this example is here illus 
trated, as it enables us much more readily 
to analyze the effects produced by various 
forms of tool when tilted over with their 
top surface lying in some plane G H 
Taking the square groove first, it is seen 
that when the cutting edge or generating 
line A B moves from position A B to posi- 
tion EF, 
helix AE of 8-inch lead, while point B 
BE 


intermediate describe portions of helices 


point A describes a portion of 


describes a straight line and points 


*The authorghas apparently overlooked the ex- 
cellent article by Mr. De Leeuw published at page 
1160, Vol. 24 of this paper.—Ep 











will 


whose helix 
The helix selected for 


the two to 
make G H normal. 

this 1.272 
inches from the axis and is shown by helix 
3, which brings GH at an angle of 45 
EB 


between we 


illustration is at a radius of 


degrees with for convenience in set- 
ting out. 

i section on G H, we obtain 
noticed, has a 
curved outline and is the form of tool re- 


quired to produce a square thread, if tilted 


. Taking now 


Form 2, which, it will be 


over at the angle shown. Next consider 
the axial form of groove produced by the 
shaped tool, Form 1. This is shown at 


ALND and its corresponding thread at 
RrAt. 
apparent at first sight, but is shown from 


The truth of this is perhaps not 


the fact that GJ is given to be a straight 
line, and when point G has moved to E, 
point J has moved along the axis to M a 
distance equal to GS and, since the tool 
is a straight-sided one, all points between 
FE and M must be on a straight line, which 
is shown in plan at 4 L, KL being equal 
to J/MandGS. Lastly, we have the rec- 
tangular tool of width G H shown in Form 
4. It is obvious that this tool will cut a 
core out of the center of the bar, and if 
one side of the groove only be cut, the 
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thread will be undercut as shown by curve 
DY, with a short length of straight TY, 
but when the other side of the groove is 
cut, interference occurs at point W, which 
increases the diameter of the core cut away 
and we are left thread of 
section A W P. 

It is easy to show that a normal section 
form 


with a axial 


of a thread is of the same 
as the normal section of its corresponding 
groove, for since the right-hand side of 
the groove ABCD is generated by the 
line C D and the left-hand side by AB, 
both being parallel and lying in the same 
axial plane, the two sides of the groove 
exact counterpart of other ; 
hence a of thread is ot 
exactly the same form as a 
groove on GJ similarly with the other 
half of thread and respectively 
A little further reflection that 
only in the square thread screw can this 


square 


are an each 


section on XK 


section of 


groove, 
will show 
be the case, since in no other do the gen- 
erating lines fulfill these conditions. Form 
1 therefore represents a section of groove 
on GH and 
2 2 

We can now deal with Fig. 6, 


also a section of thread on 


which is 


of the same diameter and lead as Fig. 5, 
but cut with six threads instead of two 
Various forms of thread with their cor 
responding grooves to the right of them, 


which are produced by tools of Forms 1, 2, 
3 and 4 (counting from the inside) are 
shown. It will be noticed that the projec 
tion of the normal 
from third to first angle for easier com 
The diam 


sections is reversed 


parison with the axial sections. 


Cc 
> D 
TAMAS 
< Lead > 
imerican Machinut 
FIG. 7. FINDING THE FORM OF THE TOOL. 


eter of helix selected, to which the sections 
are made normal, is the mean diameter of 
the thread, 3% inches. This brings the 
normal section at an angle of 37° 22’ with 
the axis, a little less than the 45° of Fig .5 

At A T 2 and A G2 are shown the axial 
sections of square thread and groove, re 
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spectively, and at N 72 and 
normal 


V G 2 
»duced 


their 
These by 


tool of Form 2 tilted over 


sections. are p! 


at the angle 


shown. It will be noticed that Form 2 is 
shown with straight sides: this is not 
theoretically correct, as is shown by com- 


parison with Form 2 of Fig. 5, but even 
n this figure the curve approximates a 
straight line for some distance from the 
ircumference and as in Fig. 6, the form, 
if continued to the center of the ellipse, is 
much flatter than in Fig. 5. The approx 
imation is still more close and quite suffi 
ent for ordinary purposes 

AT1, AG1, N1I 
sections produced by Form 1, which has a 
width at the circumference of the ellipse 


¢ 1 1 he 
1 and \N G1 are the 
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Since an oblique section of a cylindet show t \ is sides which are, as 
s an ellipse, and as screw may be re nearly as el. To ob 
garded as a cylinder of the diameter at tain their true for must again refe 
the bottom yf the grooves, with th to Fis 5 Che helices fot ine cater 
threads planted on it, the tool, when set in thread are het vn and a normal se 
the normal position, must have its front — tior taket { I] project 
hollowed out the elliptical form shown ver oO! tion n 
otherwise the bottom of the groove will parison, and hown by Form 3 Not 
be rounded out to the extent shown in _ that this the form ot read corres 
the axial sections. The various axial sec ponding to groove Form 1! Phis 


tions of thread are shown superposed for  proximates very parallel for 


comparison some distance from the circumference ; 
Consider now the cutting of a nut hence we may assume N 71, Fig. 6, which 

fit such a screw. In the case of N T2, it has a much flatter curve, to be straight 

is obvious that this being a normal section _ for all practical purpose 

of the screw thread, must also be the nor Here we have a thread which prob 

mal section of the nut groove that will fit ably the best for ordinary purposes, and 











equal to Form 2, but with ‘straight sides 





converging to the center of the ellipse 
A T3,4G3,NT3 and NG 3 
duced by Form 3, 


are pro 


which is of same ex 


treme width as Form 1, but has parallel 
sides 

AT4, AGa NT4 and NG4 a 
given to show the effect of the practise 


pursued by some turners of forging a tool 


trom round stock, making the cutting 
edges of width equal to the required 
groove on axial section, then setting in 


the tool-post normal to the thread and 
V-blocks. This 


hread considerably narrower than its cor 


This 


holding in produces a 


esponding groove. 


is perhaps not 
ilways to be condemned, for in the case 
f a steel screw working in a gun-metal 
ut the shearing strengths of the ma- 
rials are in the ratio of about Io to 3, 


nd in a phosphor-bronze nut about 10 to 
Thus to obtain maximum strength, th: 
vidth of thread and groove in the screw 
hould be in the inverse ratios respective 
y. Moreover, as the nut is usually but a 
raction of the length of the screw, its 
hreads, 
out and stripped 
rew is appreciably affected 


in ordinary construction, 


vorn long before the 









Form 2 


/ 
i- A At ‘ / 
6. A SQUARE THREAD SCREW HAVING SIX THREADS 

it, Dut it is necessary, in the case of the certainly the easiest to produce with a 

nut, to feed the tool from a to b, and if curacy It i glitly pered in axial se 

the tool is set normal to the thread, it will tion, giving a great hearing area than 

of necessity produce a_ parallel-sided the truly square with only a very slight 

groove in normal section, as shown. The bursting stress on the nut and the normal 

only way to rectify this, without the us« section being, as we have seen, practically 

ot a tap, is to cut the groove of width parallel sided, it is easy to cut a nut which 

equal to the screw thread at bottom and will be within an ace of a good running 

hen undercut each side separately, a diffi fit when the job leaves the lathe 

‘ult and uncertain job. Otherwise when \ re accurate method of obtaining 

the screw has worn and torn sufficient Forn Fig. 6, than by drawing is here 

material out of the nut, to take a bed given 

cross its whole depth, it will have an end As is explained in any text book 

logger, in the case of the present exam mechanics, a helix is formed by wrapping 

ple, of about 3-32 inch, not a very mechan ) right-angled triangle around a cylinder 


il result lhe elementary triangle for the example 
An inspection sections ig. O hown in Fig. 7, 4 BC, in whicl 
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into the six 
Thus each 
to the 


the kad AB is divided 

threads and grooves required 
of the divisions on A D is equal 
normal the thread or 
measured along the helix 
ly greater than the chordal width, but the 
that it 


work 


width of groove 


This is slight 
difference is so small may be 
neglected for all ordinary 
calculated the length of one of these divi 
the chord of 


Having 
sions, it be taken as 
angle ced, Fig. 6, from which the ang 
obtained. Finally, the point of 
out to approximate 


may 


itself is 
the 
the curve of the smaller ellipse. 
The tool for the nut 
N T 1, with parallel sides of width equal 
to chord cd and the point rounded to ap 
proximate the ellipse between c and d. 


tool is hollowed 


is made of Form 


In conclusion, this article is not put 
forth as a complete exposition of the sub 
ject, but rather to indicate to those re 


sponsible for the production of screws and 
nuts of low helix angle (and consequent- 
ly high mechanical efficiency) such as 
are daily being cut for use in fly presses, 
planers and _ slotters, etc., 
how they may be made a commercially 
perfect fit 
do not 


screw-driven 


where the quantities required 


justify the expense of rectifying 

taps such as are required when screws are 

produced on the thread milling machine 
Stafford, England. 


What is Useless Knowledge ? 

It is impossible to know what applica- 
tion knowledge may have until after it 
is acquired, and the seeker after purely 
useful knowledge will fail to acquire any 
real knowledge whatever. We have here 
the explanation of the well-known fact 
that the functions of the investigator of 
the laws of nature, and of the inventor 
who applies these laws to utilitarian pur 
poses are rarely united in the same per- 


If the one conspicuous exception 


son 
which the past century presents to this 
rule is not unique we should probably 


have to go back to Watt to find another. 
The true man of science of to-day and of 
all past time has no such expression in 
his vocabulary as useful knowledge. His 
domain is the whole of nature, and were 
he to attempt its division into the useful 
and the useless, he would drop from his 
Prof. Vewcomb 


high estate Simon 

Our so-called fireproof buildings when 
filled with the usual wooden office furni- 
ture and other highly and easily combusti- 
ble material are quite like stoves full of 
kindling wood, and the movement toward 
the prevention of disastrous fires will never 
he completely successful until the stuffing 
of the buildings is reformed as well as the 
carcass. Steel furniture is to be installed 
in all the cruisers and battleships of the 
United States Navy and the use of such 
furniture is extending in financial institu- 
courthouses, government depart- 
ments, libraries and business offices, but 
there is still much more to be done in the 


tions, 


same direction. 
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Industrial Education in Germany — VIII.* 


BY UNITED STATES DEPUTY CONSUL MEYER 
CHEMNITZ, GERMANY. 
SUM MARY. 


NATIONAL CHARACTER OF GERMAN EDUCA- 


TION. 
In Germany education gives prestige 
The 


spected, and he moves in the highest cir- 


man of learning is honored and re- 
The people are marvelously well 1n- 
condi- 


cles. 
formed on educational issues and 

tions, and are alive to all the important 
educational problems. They are not per- 
mitted to forget the needs of progress and 
Public discussions on educational 


Nor 
The Ger- 


change. 
subjects take place every day 
these superficial or bombastic. 
man is fond of details, he loves to get at 
the bottom of a matter, and so in educa- 
tion he glories in delving deep among the 
He brings before 


are 


details of the problem. 
the public eye a constant stream of educa- 
tional literature, prepared with great care 
and presented with inimitable logic and 
precision. He constructs a type of school 
seems best adapted to convey a 
He formulates 


which 
given quality of education. 
its aims in detail and brings the result of 
his patient research and thought before 
the bar of public opinion for approval or 
Thus it is that German educa- 
tional progress is national progress. It is 
the result of national impulse and under- 


rejection. 


standing, and hence embodies both perma 
nence and constant growth. 
NOMENCLATURE OI 


ORGANIZATION AND 


SCHOOLS. 

“In its completeness and carefulness the 
school system of Germany is such as to 
the foreigner’s admiration,” said 
Arnold in 1886. What would he 
The last thirty years have 


excite 
Matthew 
say to-day? 
seen revolutionary changes in the German 
educational The organization of 
the schools has improved, their co-opera- 
The in- 


system 


tion has become more complete 
dustrial schools illustrate this quite as well 
as the general educational institutions, tho, 
later development, they 
the admirable 


the 


because of their 


still lack in 


system and 


slight degree 


uniformity of general 
schools 

The 
schools has proceeded on 
The 


tremendous advantage in 


organization of the industrial 
a distinctly sci 
entific basis nomenclature is accur 
ate. This is 
educational reform and a great aid to edu 
cational progress. Everybody knows just 
speaks of an 
a “higher” 
institute of 


what is meant when a writer 
industrial continuation school, 


trade school, or a “higher” 


technology, a commercial ‘high’ school, 
designates a certain class as 
the “Tertia,” ‘“‘Ober or ‘“Unter- 


Every class has its own special 


or when he 
sekunda,” 
sekunda.”’ 
name, which is uniform in all the schools, 
and which determines its relative position 
in the course of study of the school. Every 
its own name, 


' 


grade of school likewise has 
once tells the reader 


which at what its 


*Abstracted from Consular Reports. 
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general entrance requirements, its 


lum, and its aims must be. The univer 


sally established and scientific terminology 
gives the German educator and critic reac 


1 
and unmistakable means of expression. He 





can place his finger on the spot ¢ 
“Here, in my estimation, lies the troubl 


t 


must seek to remove,” 


will understand just what he 


which Ww ¢ 
everybody 
refers to. This certainty removes all dan 
ger of a waste of energy and time in mis- 
false criticisms 


understood discussions, 


misapprehensions, and a general useles 
and wasteful cross-line fire between educa 
tional reformers 
PRIVATE INITIATIVE AND STATE AID 
It was quite uniformly true that in th: 
establishment of industrial schools private 
initiative took the lead. The State gener 
ally held back until the private schools had 
proved their usefulness. Then followed a 
State subsidy and a general supervisory 
power, and finally most of the industrial 
schools of higher rank passed over entirely 
into the hands of the State. The German 
deserves great credit for his enterprise and 
discerning powers in the field of industrial 
Many trade 


commercial schools of to-day were, at 


and 
the 


education important 
time of their establishment by private in- 
Not 
infrequently State aid was refused, and the 
individual was compelled to make the best 
of his 
vindicated his course. It is 
to say that to private enterprise probably 


dividuals, attacked as wild fantasies 


own educational views until time 


not too much 


belongs the greatest credit in the develop- 
ment of Germany’s unrivaled system of 
industrial schools. It was the chambers of 
commerce, the 
the special trade organizations, the guilds, 
men of 
that 
the construction of the 


commercial organizations, 


public-spirited benefactors, and 


wide educational discerning powers 
contributed most in 
splendid system of industrial schools 

Nor can this reasonably be interpreted 
as a criticism against the attitude assumed 
by the State 
tude fri 
hostile or condemning, but highly fav- 
the industrial 
schools. It was probably great wisdom 
on the part of the State to avoid criticism 
at a time indus- 
trial schools was particularly severe, to 


hold back and let private enterprise prove 


Records show that this atti- 
1m the first, tho not aggressive, was 
not 


orable to establishment of 


when criticism against 


the value and efficiency of the schools be- 


fore extending its own powerful aid and 
To-day every government in 
interested in the 


schools The 


1 
vaiue 


protection 
the empire is intensely 
the 


welfare f industrial 


time of experimentation as to their 


is past. It is now a question of how most 
economically, most efficiently and most 
rapidly to further develop these schools 
Tho private initiative in the early days 


broke the way, the State is to-day not di 
linquent in following out the advantages 
of early private experience. 

The 


pow ertul 


various governments exercise 


influence over the organization 


ind work of the industrial schools and the 
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dispensation of their subsidies. The al 


owance of a subsidy is generally con 


ditioned upon the meeting of certain r 


quirements in organization, entrance re 
quirements, curriculum and grade of work 
Schools which conform to the stipulated 
requirements enjoy financial 
others are assured of like aid as soon as 
the demands of the State are met. By this 
it has been possible to introduc« 
great uniformity into the numerous pri 
vate institutions. The adopted standards 
are maintained and enforced by the State 
thru an efficient system of inspection 
Lagging institutions are threatened with 
the widthdrawal of their subsidies, while 
efficient work 


The public is kept informed of the en- 


receives recommendation 
trance requirements, work, aims and disci- 
ptine of the schools thru the systematic 
publication of complete catalogs. Every 
industrial school, from the lowest trade 
school to the technical high schools, an- 
courses of study, en 


nually issues its 


trance requirements, tuition fees, final 


examination regulations, disciplinary 


codes, and all other matter of interest 
and importance to those who contemplate 
sending their sons or daughters to a trade 


] 


school. Where a strict discipline is main- 


tained, and no academic freedom per 
mitted, as in all the lower trade schools, 
invariably contain all the 
school statutes regulating the conduct of 
students in attendance. 
given to parents that by sending their son 


to the school they imply an agreement t 


the catalogs 


Special notice is 


abide by the disciplinary code of the in 
stitution which, while not oversevere, is 
generally quite rigorous and keeps the 
young student within strict bounds of life 
FOREIGN STUDENTS IN GERMAN SCHOOLS 
At different points in these papers sta 
tistics have been presented to show how 
l from countries 
participate in the industrial instruction of 


argely students other 
Germany. Some of the technical and com 
mercial high schools are virtually interna 
tional institutions dispensing knowledge 

students of all countries. Out of 519 
students who attended the commercial 
high school of Leipzig in 1902-3, 213 were 
foreigners (110 of these Russians ) An 


other striking illustration is found in the 


tanning school of Freiberg. Saxony. wher: 


( 


forty-two out of seventy-six students 
led in 1902-3 were foreigner In 1903 
he tet echnical high schools had an en 
IIment of 2,242 foreign: ut of a tot 
ttendance of 14.426 
hese hundreds of f gners return 

é rious countries anc ere give 

eal d in the developm« lustric 
vhich are in direct competitior h thos 
f Germany German steei_ thus meets 
rerman stee German art put on 
mrmany, turns to meet German armor 
On the basis of self-protection and na 


onal defense the empire cannot be criti 


zed for wishing to close its industrial 
nstitutions to the rest of the world. Sei 


nent in favor of such a move on t 


aid, while 
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part of the Government is reported to be 

In some parts the agita 
What results 


this propaganda may attain in the cours« 


rapidly growing 


tion has become a clamor 


of the next few years challenges any at 


tempt at prediction 


The absense of that ‘‘spendid isolation” 
which is the boast of England, and is even 
more apropos when applied to the United 
States, is one of the unfortunate hind 
rances which mar German development 


Whatever its 


both political and 


advantages, its disadvan 


tages, industrial, are 
obvious. For all European nations it is 
but a step into Germany, and once there 
the student can carry away his fill of the 
most advanced technical knowledge of the 
day. That 
dents can absorb much valuable informa 
calculation to verify. 


2,242 foreign technical stu 
tion requires no 
Russia probably profits most in this inter 
national educational game. Her students 
are found in institutions everywhere. Thru 
personal contact with some of these the 
writer was surprised to note their broad 
keenness and 
Many of 


these men speak four or five languages 


intelligence, their mental 


their linguistic accomplishments 


with ease 
MILITARY PRIVILEGE 

One can hardly pick up a German educa- 
tional treatise without running across the 
military expression, “Certificate for one 
year of military service as a volunteer,” 
which, to the uninitiated, is absolutely 
without meaning as a designation of a cet 
tain intellectual attainment. This expres 
sion is the key to a most interesting and 
between the German 


important relation 


military and educational system. The cet 
tificate, which entitles its possessor to the 
privilege of but one year of military ser 
vice instead of two or three, is the most 
important and most practical measure of 
intellectual attainment known in Germany 
Its value and real merit lie in its definite 


ne 


ss. It represents a certain amount of 
schooling, a certain mental ripeness, a cet 
tain knowledge. Everybody knows just 
what it represents and uses the expression 
as he would the name of a coin or a meas 
uring rod 
after the 


The certificate is granted only 
successful completion of 
examination open to all German 


have finished six years of work in a 


ndarv school This examination 
lucted in the school itself, on the norn 
ind ent é ( rsé t sch )] Wort ) 
) examini ng « mm of tea 
scl ) and government Isp 
| State hence determines this s 
eneral educati thereby giving 
h uniform and universality 
e possession of this certificate is 
or idvantags » the German lad It 
vill be remembered that numerous s« id 


iry trade schools require such a certificate 
tor admission to the school. In business 
iso the young man with the certificate is 

ught, as frequent advertisements demon 


The German business man knows 
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‘for a boy possessing the certificate for one 
vear of military serv . lunteer 
He knows that his yw ve had six 
vears of thorough gener lucation as a 
foundation for yusiness career. He need 
not rely upon gener n advertising 
for a “well-educated’ g mat 
From a military point of view pos 
session of such a certifi i t grea 
lvantage, in that under the existing mi 
tary regulations all G you y 
s well known n vert non iry 
servic I two thre years, except 
ng only those who have completed six 
years of work in some secondary schoo 
and have thus become “Freiwilliger,” with 
the privilege of but one year of service 
as volunteers, and the further great priv 
lege of becoming “‘lieutenants of the re 


serves” if, after completing the one year 
of service with credit they also passam 


itary eXamimnation 


It is only natural that all parents prefer 
to have their sons serving as leutenants 
in case Of war instead of as common sol 
diers, and the consequence that all wl 


can afford it, and even many who have 


to endure privations in order to be able 


to do so, are sending their sons to higher 


(secondary) schools so that they may be 
entitled to serve as ‘‘Freiwilliger’’ and be 
come “Leutnant in der Reserve.’ Chis is 
of great significance from the point of 


view of industrial efficiency, for the con 
sequence is that many thousands of young 
men, who, if this institution did not exist 
would be sent by their parents to the work 


shop to earn money, are attending these 


higher schools This military regulation 
exercises a most beneficent influence upon 
the educational attainments of the German 
nation, and in a far-reaching manner helps 


to shape the destiny of the German Em 


pire 


INFLUENCE Ol i—k GERMAN EMPEROR 


1 


The German Emperor has given his en 


thusiasm and favor for the development 
f schools which disseminate a broad and 
practical knowledge in preparation for the 
offering a 


actual needs of ife, a well as 


cultural education. The Emperor revealed 
' , : ' 
his ideas in a noteworthy veech delivered 


before the Berlin Conference of Secondary 


Education, held in 1890, in which he made 
plea f e further promotion of the 
ifi 0] th their br l, pra 
tical, moder 1 1 n id of th 
i i¢ 
(sreek inl 
Che Sa 2 l 
ed t f the 
(,erma ia ( It had 
fo to B f is de 
rat | tl ha tl 
cho t fut ( and 
nadis 9 an 
mi 1 tl in 
ition t | i en a 
le poweri eap h ittait 
this fenure, To-d veapon is bu 
just making itself felt The industrial 
hoo Ing It +1 e frtiure more 








will be heard from the young merchants 
and manufacturers who daily go out from 
The 
oe . — he ‘ld is probabl ; a. 
zermany to the world 1 probably not in 
Her 


sts in the industrial world. Her 


marvelous development is ind 


greatest dange r oOo! 


these institutions. 


war, but in peace. energy turned 
to conque 
ustrial, not 
peaceful and spontaneous, 


Such 


political, It 
and springs from national impuls¢ 
a development may well be respected and 
\nd if 


1 
seives against 


feared we would better arm our- 


industrial encroachments 
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An Electrically Driven, Portable, Radial Drill. 
BY DR. ALFRED GRADENWITZ 

The radial drilling machine represented 
in the accompanying photograph has bee 
Maschinet 


Grafenstaden, 


constructed by the Elsassische 


baugesellschaft, of 


with a view to being used mainly in large 


locomotive and sheet-metal constructio1 
shops, where the drilling of holes has 
l large extent to be done by hand 

Che 


with leveling 


machine rests on four shoes fitted 


screws, and the _ frame 
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> 


ia 
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Greatest diameter to be bored with free¢ 


pindle—35 millimeters (134 inches) 


Diameter of boring spindle—45 milli 


incnes ) 


meters (134 


Feed of boring spindle—18o millimeters 

inches ) 

Distance from floor to axle—8g5 mil 
meters (35 inches ) 

Greatest distance from the drill to axis 
f rotation—83o millimeters (32.5 inches 

Smallest distance from the drill to axis 
of rotation—370 millimeters (15 inches) 





and equip ourselves for a continuance of 
our present encouraging commercial ex- 
pansion with the most effective weapons, 


we would do well to take the example and 
of to 


seriously and long to our own industrial 


lesson Germany heart by looking 


schools, good tho they are, and improving 
and developing these in the light of Amer- 


ican conditions and of foreign experience. 





A ten-story schoolhouse to accommodate 
about 8,000 pupils is now talked of in New 
York. This is not as shocking as it seems, 
several five-story schoolhouses 


for now 


have playgrounds on the roof 


ELECTRICALLY DRIVEN PORTABLE RADIAL DRILI 
bears a 2.5 horse-power variable-speed 
motor 

Che operation is effected directly by tw 
pairs of bevel gears transmitting to the 
drill spindle speeds of from 80 to 200 rev 
lutions per minute 

On the prolongation of the motor axle 


is moved the arm supporting the drill head, 
both being balanced by a counterweight 
The arm is swung by hand with a view to 
adjusting the drill by a hand wheel and 
The feed of the spindle 
is either by hand or automatically 
The machine is fitted with rollers so 
to be readily moved about the floor 


worm gearing. 


as 
Its 


principal dimensions are as follows 


\pproximate velg 1,950 kilograms 
1,300 pounds ) 
Berlin, Germany 


En 


of 6,000 marks for a 


The German Society of Mechanical 


gineers 


offers a prize 
construction em- 
of its 
fundamental principles. Its announcement 
that in of the treatises 
on the locomotive, there is still lacking an 
of 


thermal, mechanical and geometrical prin- 


on locomotive 


the 


treatise 


bracing theoretical discussion 


Says spite many 


exhaustive theoretical discussion the 
ciples involved, such as may serve as a 
guide in designing engines for special pur- 


poses.—The Engineer 
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Balancing a Valve and Diafram. 
BY JAS. CLARK 

Recently I was called upon to give the 
outside diameter of a diafram to balance 
a valve of 1% inches diameter of seat, 
both connected to the same stem, which 
was 4 inch diameter, as shown in Fig. 1 
As I could not find any data on the above 
condition in any books I had at hand 
I send in my solution of the problem, hop- 
ing it may be of some use to some of the 
readers of the AMERICAN MACHINIST 
See Fig. 2 in reference to the following 
analysis: 

Let x be the radius of any circle lying 
between radii R and a, then 27 4x equals 
the circumference of this- circle, of which 


; , fr I 
bc is a very short arc. If we call b. 
, 
: 2K xX " ; 
of the circle, then = be. Consider 


nN 


, , 22x. 
a strip dx in width and in length, of 


2mada 


which the area is 
nN , and the inte 


gral of this expression petween the lim 

its of Kk and a will give us the formula for 

the area of the frustrum of the sector 
dfgh 

> > 

Ro axdn _ 22 c“ 


a m m~a 


R*— a? 
n 
and multiplying by n we have 7 (R?—a’), 


Ta . 1 
Introducing the limits, we have 


the formula for the area of a complete 
ring and, making a = o, we have 7 R’, the 
formula for the area of a circle. These 
are well known and show the expression 
to be correct 


. 2m xda 
If we now multiply by (R—-+s) 
n 
we will have the area moment of the ele- 
mentary strip about dh as an axis and the 


x xr 
rda (R 


, 2 
integra? of * — x) between the 
n 


hmits # and a will give the total area mo 
ment of the frustrum of the sector df 


g h 
about dh as an axis 
¢®on (R—az)ada 
- a m" 
.R 
27 
{ (R—2)rda 
oO ? 
.R R 
27 27 
| Rada — | fan 
m-a Nn- a 
2a Ra 2228 
2n 3n 
_ 34 Rx*—24% 
3n 
introducing limits, this becomes: 
3% R(R*—a’)—27(R —a ; 
4 
3m 
_ *(R* — 3 Ra*+ 2a") . 
an ; 


whick # the total area moment of the 
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frustrum about df as an axis. Consider 


ing dh as a very short arc of the circle, 
which is obtained by making n very large, 


dh may also be considered a straight line 


If in (5) a be made equal to zero, it be 
7 

comes R 
3n 


The area moment of a triangle about it 
base is equal to the product of its area 
into the distance of the center of gravity 


from its base—that is, 


x 
2 3 6 
n which / the base 
and h the altitude, 


, nm R® 
and it is easy to show that is equal to 
HW 


3 
b hz + 2 7 1 
thus: Since 7” R i. equal to the 
) nN 
i 
C eee oe. 
‘ / 
| | 
> 
| | 
| | 
| 
< Diaphram 

















FIG. I 
x 
t 
ax » 
Pp P -O 
ad 
R ime a ach 
FIG 


base dh of the triangle doh and F is the 
altitude, 
2m7R, R_™R 
WH 2 nN 
is the area of the triangle and 
ck? Rk. £R 
x *— 
nw 3 3H 
s the area moment of the triangle about 
ts base, which tends to prove the correct 
ness of (5) 

If we divide (4) by (R—a) we hav 
the amount of the area of the frustrum 
which is supported at P 

24 R( R*’—a?)—27(R*—a 
32 (R—a) 
_2(R?+ Ra—2a’) 


6) 
an 
. n R: 
By making a = o this becomes 
- 
3m 


which is % the area, which again is known 
to be correct 


Vi tl} ( DV WN ine ire wn fr S 
11 the mplete circ] " 
R’ + Ra— 2¢ 7 
e general form te t im rt 
ea carried by a st o! 1diu } The 
liu f r valy n¢ ind of our 
tem I giving e are \ 
€ a ed by the diafram a 
5 jl 4 
~ | | { * 
_ 1 | 
Eq nis \ he ire ol th hia 
ram supported by the stem, we hav: 
T 2I 
R + Ra -— 2°) =f 
2 64 
Or k*+ Ra -a‘c= ? 
64 
Substituting the value of a, this becomes: 
Re 4+R—7 
4 64 
from whicl 
I 71 I 
R= — + }o + | 
Ss N64 Pe) 
935 or 1.1385 
The positive value being I I w ¢ 


want, we have 
Diameter of diafram 2/ 87 inches 


The West Side Young Men's Christian 
Association, of New York city, which ha 


1 magnificent new building that it un 
to be the best in the United State rap 
idly developing into a large ¢ ne tecl 
school In pursuance f its policy 

yf extending opportunities 1 tl duc 
tion of young men, it has decided offer 
1 course in advanced machine design which 
will be beyond anything that has hereto 
fore been attempted nan evening chool 
[The aim of the course will to teach 
actual designing in sucl val at any 
man who completes the course will be 
ible to do more than merely py what 
someone else has done He be acti 

ily able to desig Me nter th 
ourse must therefore be already able t 
draw and must have some readiness at 
omputatior The course will be under 
he direction of Prof. An Trowbridge 
f Colum University ‘ also a 
er f tl Amet S f Me 

rineers and ha le exper 

ence esigning d tt g en 

ence 

{ ne wit} < 

n Germat there g n 
e there bout 450 machine ' gy 
from 100 to 300 rollers. Each roller will 
ear returning about twenty time but 
ibout 5,000 new ones costing ab $20 
ich are called for every veat Many are 


imported from England, for 
rollers are conceded to be the best, and 
English taste in patterns still rules in the 
markets of the world Vogts, of Neider 


bruck. and Heckmans, of Duisherg, make 
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What a Circular Saw Can Do. 
The samples of sawing shown in the 
half-tones are reproduced for their intrin- 


nterest to the general mechanic and re- 
We are assured that 
every piece shown was cut entirely by a 


Sic 


quire no explanation 


circular saw or on a saw table, and the 
surfaces are all shown precisely as the saw 
left then Some of the samples may be 


regarded as mere mechanical curiosities, 


and yet in the variety of work that comes 
to patternmaker, the cabinet maker, 
the model maker and others, nearly every 
op on indicated may be at some time 
usef nd to many they must be suggest- 
ive of new possibilities. Some of the more 
difficult manipulations involved have been 
described from time to time in our col- 
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Colburn Machine Tool Company, 


’a., which has been previously pies: 


the 
Franklin, 
described and illustrated in our columns 


by 


0.236 
Alcohol for Motors—lll. 
BY M. C. KRARUP 
Trying to get a little closer yet to the ques 
tion of how much power can be gotten 
of a motor fed with alcohol 
pared with a motor of the same dimen 


18.061 ¢ 


yu 
vapor com- or, 
por 
sions fed with gasoline, we find some other 
interesting figures. Sorel states the the 

retical amount of air required for burning 
1 kilogram of denatured go-degree alcohoi 
is 6 cubic meters, and for 1 kilogram of subject 


essence or gasoline 11.850 cubic meters. 


3ut if good combustion shall be secured 


under all the theoretical 


conditions, 


mixture 
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75 18.061 cubi 


17.7/ 


cubic meters __ 9.485 cub 


10,509 calories a 


giving + 


contains 5,514 


tured alcoho] vapor mixture 


to whatever minor 


calories, 


1904. 


formed from 1 kilogram of gasoline occu- 


c meters, 


containing about 10,500 calories. 
\gain reducing to equality of volume 


ic meters. 


5,514 calories, 


a thoroughly combustible gasoline va 


is 


iwainst 5,923 calories in an equal volume 
if thoroughly combustible 90-degree dena 


While these rather surprising figures are 
amendment 
may arise from exact knowledge of the 
specific gravity of the two vapors under 


consideration, I have ventured to lay some 





umns. The method of sawing the screw, 
for instance, was described in our columns 
ple of vears ago. The screw here 
shown (Fig. 2) was 3'%4 inches diameter 
and ! inches pitch. The panel at the 
right in Fig. 1 shows a sample of work 
done th an adjustable dado or grooving 
he ny width of cut up to 2 inches can 
be 1 t any angle or depth, either with 

ss the grain of the wood. In the 
next panel to the left the sawed carved 
grooves are worthy of notice, as also the 
shapes of the picture frame molding in the 
middle panel. The surfaces shown in the 
first panel at the left may of course be 
reproduced to any extent of surface, as 
desired. The samples shown were all 
sawed upon a universal saw table, made 


FIG. I. SAMPLES OF CIRCULAR SAW WORK 
amount of air, he finds, must be multi- stress on the high caloric value of each 
plied with 1.3 to 1.7 (the variation depend- explosive charge derived from alcohol, b 
ing mainly on temperature). 1 have no cause I find it nowhere else referred to 
exact figures for the space occupied by 1 nd because 

kilogram of denatured alcohol vapor or 1. It explains why automobile mot 
the space occupied by 1 kilogram of gas: designed mainly for gasoline, may be op 
line vapor; but taking, by way of approxi ated with alcohol without sensible pow 
mation, the figures used above for put reduction, by sacrifice of fuel economy, at 
alcohol and benzine, and multiplying th: 2. It promises that automobile motor 
theoretical air requirement in both cases 1! designed specially for alcohol, so as t 
with 1.5, we find that the explosive and 8* the benefit of the high thermic efficie: 
thoroughly combustible mixture formed ‘ accomplished in stationary alcohol m 


tors, wil 


from 1 kilogram of 90-degree denatured 


alcohol occu eS : 
and 


0.485 + 9 9.485 cubic meters, s 


containing 5,923 calories, while the explos- 


ive and thoroughly combustible mixture like the 


1 be more compact, for 


3. The dynamic efficiency of 


United States, where 


ny give! 


power, than our present gasoline motors 


an alcohol 


motor is of special importance in a country 


abundance 








>> 
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f cheap, rich lands renders it probable 
that alcohol may be produced so cheaply 
as to take the 
fi 


once the tax is removed 
edge off the question of economical ef 
ciency in favor of other considerations 
It seems worth noting in the figures per- 
taining to this matter that the volume of 
for the of 90- 


vapor 1 


ir required combustion 
degree s less, according to 


alcohol 


Sorel, than for the combustion of the va 
por from absolute alcohol, and that the 
nunimum proportion of 10 air to I vapor 
irrived at by Périssé and Valette are in 


.ccordance therewith, so that we may infer 


that the 10 per cent. of water actually as- 
t other 


the 


sists In securing combustion, when 


‘onditions right, besides serving 


purpose of permitting higher compression 


are 


and a higher thermic efficiency, as further 
detailed hereafter. 
With 


regard to gasoline, on the other 
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As early as 1894, Prof. W. Hartmann Calories waste ie exhaust 27 
reported to the German Agricultural So Calories lost by radiation or other- 
ciety that a stationary petroleum motor Vise 9 
operated with alcohol gave excellent power Calories carried away cooling 
results but used far too much alcohol water. 18 
Dynamically, the fuel was a great success, Leaving at disposal for work 16 
conomically a flat failure. Special regu 
lation of compression, ignition and cat 100 
buration in conjunction with lower alcoho! \t the comparative tests held in Berlin 
and higher petroleum prices have changed 1902 and reported by Prof. Dr. E. von 
the latter half of this verdict; the sp Mavi e highest thermic efficiency ob 
regulations bringing about an increased tained for benzine motors was 206 and 
utilization of the calories, offsetting the for kerosene 18 px ent. Similar trials 
larger amount of the liquid fuel used for were conducted in 1903 for the Austrian 
each explosion (as compared with gasoline \{inister of Commerce by L. Erhard with 
in a motor of similar dimensions) two 8 horse-power motors and gave 16.5 

(Supposing the number of calories to be per cent. caloric efficiency for benzine and 
even for the two fuels in each charge, we 8 per cent. for go-deg sIcoho!l 
should find greater power in the alcohol, From two special types of petroleum en 
motor dimensions and revolutions per min gines better efficiencies are obtained, how 
ute being equal. An examination of the eve The Bat not made by Ganz & 














FIG 


admixture by 


} 


nd, if the for air 


which perfect 


range 


combustion may be secured 


uuld prove as narrow as suggested by 
Périssé and Valette’s figures for benzol 

| (1-41 to 1-52) and Sorel’s figure 
to 1.7 times the theoretical volume of 
r—should not be admissible, this would 
tise mean only that a gasoline vapor 

e would usually lose by partial non 
ustion what it gained in number of 

es for a given cylinder volum 


in automobile practise, where 


gh operative skill cannot be 
variation of the amount 


idmissible with alcohol 


Especially 
the rule, the 
of 


as fuel, 


air admix 


should 


1 gain in the economical as well as 


dynamic efficiency of a motor 
on of thermic 


+1 


now pass to the questi 


determination how 


ney, or the of 


the alcohol motor utilizes the calories 
| to it, transforming them into mechan- 


york 


2 A SCREW CUT ENTIRELY BY A CIRCULAR SAW 


bited at 


st tables in this respect would be int B 

esting, but the data at hand do not pe Vin é OO, Zar 1 28-per-cent 
nit it.) ert th ed by the injec 
\n account of what become f the yn Of 2.205 p itomized water per 
ries introduced in the gasoline motor rse-powet ir, tl tion being made 
vs strikingly ww readily we should ring thi — troke The com 

ve willing to expect more thermic efficiet yression was 234.2 pounds per square inch 
y from another fuel. In the French tests The Diesel moto: ts enormous com 
f 1902 its thermic efficiency frequent] pl 101 (ab On ds pet juareé 
( yt exceed 14 per cent., ranging fror commencing 
to 20 per cent., and in a few rare cas¢ d of yression stroke, has 

g 25 pe ent., and this under test g es in various 
ondition } ults may show 
From anotl irce I take the follow t vay toward ! ed economy with 
ng estimate vetrole f f forms of work 
I e inter1 ymbustion motor of the where neither tl mplication of water 
epted type [for automobiles] the ut inject ve desigt objection 
ization of the calorific energy varies from able, the comparison for alcohol motors 
15 to 20 per cent must o! { ide witl petroleum or 
Representing the number of calories benzine motors of the designs accepted for 
which are liberated by compiete combus- general purpose the power market 
tion by 100, we have The crux of tl mparisor indeed as 
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much to ascertain in what manner the 


special properties of alcohol lend them- 
selves to ready and convenient utilization 
to determine the 


for power purposes, as 
exact economical relations 
Of ten alcoho! tractor engines entered 


for a prize competition in the Berlin trials 
(1902), one gave a thermic efficiency of 
32.7 per cent. and two others above 30 per 
cent., all with German denatured alcohol. 
\t the French trials the the 
results with denatured alcoho! (containing 
8.55 per cent. wood alcohol) were not uni- 
formly so good, but Gustave Chauveau re- 
ports one case where it was even better, 
reaching 38 per cent., being considerably 
higher for the go-degree alcohol] than for 
carburetted (50 per cent. benzol) mixture 
in the same motor, which was a 16 horse 
power Brouhot running at 180 revolutions 
per minute. Chauveau calls attention to 
the fact that there really were no “alcohol 
at these trials, but only gasoline 
motors regulated to burn alcohol. Their 
dimensions, as the are 
therefore of small value; but it was ob- 
served that the conditions which produced 
most results high 
compression, long stroke and small num 
ber of revolutions per minute. Complica- 
tion with other varying features of con- 
struction prevented all definite conclusions, 


same year 


motors” 


given in tables, 


the economical were 


however, on these points, except that 140 
pounds per square inch was a safe com- 
pression for Under 
half load the efficiency always fell to much 
propor 


go-degree alcohol 
lower figures, in about the sam: 
tions as with gasoline, and generally lower 
seems, altho 
until 
commonly employed in French stationary 


than in the German trials, it 


hit-and-miss governing was then 
motors, and should give a higher fuel econ 
omy than the throttling system now used 
almost exclusively in the German station 
ary tractor alcohol engines. 

Reverting to the find 
that the three prize winners in the tractor 


German trials, we 


engine competition consumed alcohol per 
horse-power-hour as shown in Table 1: 


Full Load, 
Grams 


Normal Load, 
Grams 


Alcohol. Alcohol. 
The Deutz engine 365 389 
The Marienfelde 352 397 
The Diirr 384 412 
TABLE I. RESULTS OF GERMAN TRIALS 


OF ALCOHOL MOTORS, 

Chis is mainly of interest as showing a 
considerable variation in the decrease of 
efficiency as the load is reduced, the Dirr 
showing the smallest loss, probably by rea- 
son of smaller frictional wastes in its op- 

In the Deutz engine no carburet- 
used the 
drawn into the cylinder only during the 
last half of the suction stroke, apparently 
on the original Otto theory of stratifica- 
tion, but possibly to avoid “splitting” of 
the alcohol resulting in formic aldehyde 


eration. 


tor is and spray of alcohol is 
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The 


sumption of the Deutz engine corresponds 


and soot deposit in the motor. con 
to a thermic efficiency of about 32 per cent. 
The same firm makes benzine and kerosene 
engines and all these three types gave in 


a comparative test the results shown in 
Table 2 
With small motors of about 3% horse- 


power and 600 revolutions per minute, the 
consumption was found to run up to 750 
grams per horse-power-hour at full load. 
At the time of these trials little had been 
done to adapt automobile motors to alco- 
hol, and the data in regard to them are 
therefore not at all conclusive, but it may 
perhaps be assumed that their efficiency 
would lie between that of the small %4 
horse-power and that of the slow-speed 
tractor engines of about 10 horse-power 
referred to in the above figures. 

Professor Meyer calculates that at a 
price of 20 marks per 100 kilograms alco 
hol (go-degree denatured), 24 marks for 
benzine and 22 marks for kerosene, the 
economy of the three fuels would be about 
equal, while at present the benzine motor 
shows a slight superiority under full load 
(7.1 for benzine to 7.3 for 


money units 


ALCOHOL. 


Grams con- 
sumed 
per H.P. Hour. 


Cost, 
pfennig. 


Full Load 
Half Load 


7.3 to. 7.6 


365 
507 10.1 to 10.6 


597 
TABLE 2. RESULTS OF GERMAN 
alcohol), in spite of the higher thermic 
efficiency of the alcohol, 1,000 calories de- 
rived from alcohol costing 3.64 pfennigs, 
as against 2.33 pfennigs for 1,000 benzine 
calories and 2.14 pfennigs for 1,000 kero- 


sene calories. 

Accepting the proportion in these figures 
we infer that in America the price of 15 
cents per gallon of 90-degree alcohol would 
place this fuel economically on par with 
gasoline at 18 cents per gallon, for station- 
the 
latter including most marine motors, while 
automobile 


ary and slow-speed portable motors, 


the question of economy for 


motors would still remain in abeyance, 
pending further developments. From 180 
to 250 revolutions per minute is, as near 


is I can find, the highest motor speeds in 


the alcohol motors for which high thermic 
and economical efficiency was recorded. 

1903, 
to record the data and desiderata in regard 


At the congress convened in Paris, 


to the industrial applications for alcohol 
,500 members were present, and they re- 
solved that 90-degree alcohol must be sold 
for 25 centimes per liter (about 20 cents per 
gallon) before it would be competitive with 
essence de petrole, or high-grade gasoline, 
but Mr. Chauveau that at 25 
centimes for go-degree denatured alcohol 
and 35 centimes for benzol-alcohol per 
liter, both these fuels would have an eco- 
nomical gasoline at 50 


calculates 


superiority over 


sumed 
per H.P. Hour 
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entimes (40 cents per gallon) in the rela- 


+ 


» 140 and over kerosene at 
relation of 350 to 200. 


tion of 350 
40 centimes in the 
Chauveau bases these figures, however, on 
the thermic efficiency of 38 per cent. for 
stationary slow-speed ilcohol 


the best 


motor. 

The present price of 38 cents per gal 
denatured alcohol in 
German price 
of 15 to 18 cents per gallon makes it very 


in Ger- 


many has assumed great practical impor- 


lon for go-degree 


France compared with the 
clear why the alcohol movement 


tance, while in France it has won only an 
altho petroleum 
much there than 
That should be 
able to produce alcohol cheaper than Ger- 
ind 
of which more later— 


academic. success, also 
products 


in Germany 


are higher 


America 
many goes almost without saying, 
on this assumption 
it may then be said that the alcohol move 
ment has already reached the stage where 
it is possible to state with certainty that 
ilcohol 


the removal of the tax from the 
production would prevent all further in 


crease in the price of gasoline and kero- 


sene as fuels for slow-speed motors, with 
a large margin of probability that a little 
BENZIN} KEROSENE 
Grams con- Grams con- 
Cost, Cost 


sumed 


per H.P. Hour pfennig 


pfennig 


297 Be 330 7:3 
_ 

434 10 4 492 0.8 

ALCOHOL AND PETROLEUM MOTORS 
aggressive technical development would 


extend the truth of the statement to auto- 


mobile and other high-speed motors a 
well 


A new file cutting machine, invented by 


a German, has been taken up by several 
firms in Sheffield. The chief characteristic 
of the that it half 
round blanks, as well as flat ones, and is 
adaptable for cutting any length and shape 
of rasp. The blank is firmly secured, half- 
round side upward, to a rocking bed, which 


machine is will cut 


brings every successive punching line to 
the same distance below the chisel. There 
are ingenious devices for waving each line 
of punches, for lightening the blow as it 
approaches the tapered end of the blank, 
and for putting the lines of punches in 
echelon transversely across the face of the 
blank, as well as undulating them longitu- 
dinally. In this way the desired irregular- 
ity is secured on the rasp, and when used 


on wood, leather, or soft metal, it leaves 


no straight lines. Coarse horse rasps are 
punched 300 punches a minute, fine rasps 
at 600. The machine requires little power. 


-The Engineer, London. 





Forty per cent. of the coal in a mine is 
left there to support the roof, and a hun- 
dred years of thinking has not found a 
way to get it out 
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Letters From Practical Men. 


A Job of Loam Molding. 
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this is finished striking board 1, Fig. 3, 1s 
removed, and this part of the work is now 
oven t 


ready to be placed in the foundry 
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erns d, Fig. 3, and brackets a, Fig. 1 r 


fixed in position. Board c is now take 


off, and we proceed in the same manner 





Editor American Machinist: be dried as already referred to, until joi 
I show in half plan and sectional eleva 
t1on on the left of Fig. 1 a gray-iron brake 2 
ring, 7 feet 1 inch in diameter on the 
tread, made in halves and parting at a. oe ieee all 
The gray-iron pattern ring shown in \ 
Fig. 2 was first made, 1%4 inches smaller 
in diameter than that of the tread. The 
centering lugs I, 2, 3, 4, Fig. 2, with core- ee 
prints for bolt holes are cast in one piece, cone van 
with double shrinkage allowed. This iron \ 
pattern was employed here in preference 
to a wooden pattern, as it would be un 
affected by the heat during the drying of . , 
the mold 
The gray-iron loam plate 1, Fig. 1, is 
fixed on the foundry oven truck or any 
other convenient position and the cente: PE acetic - 
spindle a, Fig. 2, is placed in the usual ae oe aon _ en : 
manner in its socket previously fixed on FIG. 2 
reached. Board 2 is now taken away and 
this part is placed in the oven. When dry 
the gray-iron ring pattern is withdrawn 
ilso the flange and bracket patterns, and 
parting or cutting plates Fig wit! 
\ bolt hole cores are fixed their respe 
\ tive prints, when the mold ts _ toole 
blackened, etc., in the usual way \ll that 
remains now to be done is to caretully put 
} 
) : 
am 
~ 
\ 
\ 
‘ / 
C y, 
‘ fa | 
—- — | 
| imer® = » 
| 
| } WEEPS | BRAKE RIN( 
he pa ogether, secure them and pri 
‘ mi z — vide runners and ri as shown 
Ropert JON 
ma ( Brymbo, N. Wale 
6 ( = | — 
Lag We d x —s 5 ils Hardening Drill-Jig Bushings. 
ELLA: Editor American Machinist: 
Americin Machinist : é 
FIG. I. MOLDING A BRAKE RING. How to harden drill jig and reamei 
bushings to prevent shrinkage Heat the 
the truck. The gray-iron pattern ring, Plate 2, Fig. 1, is now dealt with in the bushing evenly in a slow fire to a fair 


Fig. 2, is now fixed concentric with the 
spindle on a bed of loam already prepared, 
located by shoulder b, Fig. 3, on board 1, 
proceeding along the usual lines for this 
class of work to joint b, Fig. 1. After 


same manner as plate 1, striking board 2, 


Fig. 3, being now used, first with tem- 


porary piece c, Fig. 3, screwed on as 
shown in dotted lines. By this method a 
true bed is obtained on which flange pat 


hardening temperature, withdraw from fire 
and rub or sprinkle cyanide of potassium 
all over the piece, reheat as before and 
then plunge it into a bath of warm oil, and 
do not withdraw until the piece has reached 
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the same temperature as the oil. The bush- 
i be hard, and does not require 
owing to great toughness. 
Rub all over with a file card or stiff wire 
brush to clean the piece. After a close 
examination, the operator find the 
bushing has not changed its shape or size, 


ing will 


drawing, its 


will 


as would surely be the case were it hard- 
should be taken to 
catch the piece with a very small pair of 
tongs around the outside. A poker should 
placed thru the hole while dip 
This is a very simple operation, and 


ened in water. Care 


never be 
ping 
one that should be practised in every fac 
tory where jigs are made, yet, how many 
mechanics are, even to-day, wasting valu- 
able time lapping jig bushings after they 
are hardened! Just a little shop leak, but 


easily remedied. JosepH W, BENNETT. 





A Milling Machine Vise. 
Editor American Machinist: 

I enclose a blueprint of a milling ma- 
chine vise which I think will interest some 
of the readers of the AMERICAN MACHIN- 
IsT, especially those engaged in the manu- 
facture of fine light machinery, such as 
typewriters, cash registers, etc., in which 
thin, flat steel is used. Some of the parts 
are finished to tests, and by locating them 
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piece. The back jaw is made adjustable, 


to allow for different thicknesses of stock. 
H. S. GLApDFELTER. 





Chuck for Small Dies.—A Die Dividing Attach. 


ment. 
Editor American Machinist: 
Most of our work is finished on dial 
presses. Each plate contains sixteen hard- 











| t > 
aR aK a | 
Ly Lut | ; 
| F} B 
fips 

{ Cc 

™~| A 

FIG. I CHUCK 


ened bushings similar to the one shown in 
Fig. ‘1. Each set of bushings is of a dif- 
ferent hight, and size of hole. As new 
sets are constantly being made or old ones 
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so as to hold them by the threaded ring C, 
which fits the thread on B at the back. D 
is a key of feather to prevent B from turn 
ing. E is an opening thru which to oper- 
ate ring C. When B is drawn in sufh 
ciently to hold a bushing, by using the 
same F hole all the time there is enough 
opening in the space E to loosen and tight 
en B. A rod about 8 inches long was used 


Lana Sample 


Jf Bushing 
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FOR SMALL DIES. 


to tighten the chuck. The clearance holes 
for the bolts in the face-plate are left a lit- 
tle large, because in changing around on 
the different lathes there might be a little 


> 
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MILLING MACHINE VISI 
repaired or worked over, it became neces variation in the spindles, and this would 


on the vise-jaws by pilot pins, guide plates, 
etc., the milling operation can be rapidly 
and accurately performed. 

Ihe vise is comparatively simple in con 
struction and does not cost much to built. 
The jaws are removable, it being found 
to be better to have a set of jaws for each 


sary to design some special chuck to hold 


them tight and true without any adjusting 


So the chuck shown in Fig. 1 was made 
which gives excellent service 1 is a cast- 
ing bored to fit the split collet B. B is 


bored to fit the bushings and is drawn in 


allow for any adjustment if necessary 
2 shows a useful attachment 
in connection with the die shown. In mak- 
ing a die like this, it is first roughed out 
thru the different slots and is then finished, 
as far as size is concerned, in this attach- 


>: sed 
Fig. used 
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A is a bolster plate. B is a spare 
gear with 60 teeth, taken from one of the 
lathes. C is the part 
This passes down thru the gear, and 
holds it in place. It then goes down thru 
the bolster plate, and is held by the collar 
D. E is a steel bar which is a sliding fit 
in C. This attachment in use was bolted 
on a foot that 
handy, so long as it had a hole for the 
bottom of it to pass thru. After the die 


ment 


1 


which receives the 


die. 


press, or any press was 
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with the die Then the die is gradually 
forced up on the former, which shears it 


When the die has been 
at the central tit of the 
with FE, the die 


tor a 


to the exact shape 
sheared so far tl 
former comes in contact 
sheared enough, 
that is backed off. Then screw H is with 


drawn and the die is pressed back in place 


been 


1as 


again. The set-screw K is then tightened 


on the die while the former is being raised, 


otherwise the die would stick to the former 








is roughed out somewhere near size it is and would be difficult to remove. Of 
B : _ 
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FIG. 2. GRADUATING ATTACHMENT FOR WORKING SMALL DIES. 
placed in the hole F, The former or punch course, each time the die is being forced 
is held in the spindle overhead. It trims up, the set-screw is loose. By pulling back 
or forms only two opposite arms at a time. on the nurled nut M the finger N is pulled 
The die is brought around until a pair of ut, and the gear may then be turned 
the slots is brought even with the former. round until the next arms in the die come 
Then by using the foot on the lever of the in line, and so on until they are all fin 
press the former is brought down until it shed. There were several other dies of 
comes in contact with the die. Then the similar shapes that were finished in this 
operator reaches under the press, and jig, and in all it proved quite a time saver, 
screws up gradually on H, which forces for these dies were pretty tough to finish 
the bar E up until it comes in contact to size by hand Patrick J. Kinc 


Notes on the Use of the Gas Furnace 
Editor American M 


into mmo! se in the toolroom tor 
hardening d ipering t ) 
product h lepartme ind l 
lave ha ( der e exp 

use of su furnaces, I thought a few 


amis WISI i 
eve there ubje i i 
vith toolro work morte pe 
erse crit I I ive Fe l 
lat the experience f different 1 
this line differs in a way which f 
able However, I will endeavor to de- 
scribe some hardening and _ tempering 
methods and kinks just as they ca 
me thru practical experience 
I well remember when the firs f 
nace was installed ie toolro \ ( 
I was employed. It was something of a 
curiosity to us all and we did much sy 
lating as to how to light The ditterent 
opinions then expressed suggest t T 
that it will be wel mention e 
only safe way to light ven gas f 
nace is to turn the air full on first ext 
light and place in the oven some inflamma- 
ble material, such as paper or waste, then 
slowly open the gas valve vhen the gas 
will be carried by the air pressure t é 
oven, where it will ignite with mo I 
less of an explosion—the quicker the g 
valve opened the greater the explosion 
which takes place W he ghting the 
furnace should be borne nd t 
the oven door should be el vide pen 
until the gas is well ignite 
The furnace whi we ar \ g 
had no special means p ( in 
deed, is the ase with most t the for 
drawing the tem] Fy or 
piece I prete t un the turn hi to a 
good heat, the hut it ff 1 d the 
piece to be tempered right inside the en 
until the desired color is obtaines but 
f irs a Tit pe ple them 
ver the { t e top of the furnace, 
where the t g ent 
7) hot ry? ly 
lraw practise e 
drawn in just the spot vou wish t w 
Tl l I | I dt he 
leading met drawing 
ften get ft probal iu 
t ( 1 ~ 
Oo ntain ‘ t 
‘ ; ; ° . 
» tempe efore t 
, , d 
hte T fi ; , 
enoug to a t he 
nort.-} $ f wy p es long 
101191 ( ohtly he top of 
he f ‘ 1 ; f cheet ctee] 
ib 1 , A 
tee ( re i 
ess thar he ¢ ¢ the ga 
iS ‘ 
tion I 
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pieces of sheet steel will be a dull red 
heat when the furnace is in use, and smal! 
pieces laid on them to draw are protected 
from the direct action of the hot air and 
the consequent danger from false colors 

There is a widespread idea that to heat 
perfectly a piece in a gas furnace, all that 
is necessary is to put it in the oven, close 
the door and “let her go.”” This, experi 
ence teaches me, is: erroneous, as I have 
found that 
warped in the oven by allowing it to lie 
throughout the 


a piece may be very easily 


process of 
heat, 


in one 
heating, 
pieces of any size, or pieces which are 
liable to warp, must be turned over and 
least three or four times 
The gas furnace offers ex- 


spot 


and to obtain a_ perfect 


end for end at 
while heating. 

ceptionally good means of heating pieces 
which are of unequal thickness or size, as 
you can run your furnace up to a fair heat 
before putting work into it, then put in 
the work and turn the gas valve as low as 
possible and still keep the gas ignited; 
allow the furnace to run this way until 
your work is evenly heated to the tem- 
perature of the oven, when by turning the 
gas on full the heat will run up to “cherry 
red’ quite evenly over the entire piece. I 
that the the 
existence in many cases is the ‘‘checking” 


know bane of hardener’s 
or cracking of work hardened; this I be- 
lieve is usually caused by overheating or 
uneven heating. 

In the last few I have hardened 
many difficult pieces successfully by sim- 
ply being careful in heating, as previously 
spoken of, and being particular not to 
allow the piece to stay in the hardening 
bath longer than really necessary, as ex- 
a piece may be re- 


years 


perience shows that 
moved from the bath while enough heat 
to cause the water to boil 


In case the piece, 


remains in it 
and yet be very hard. 
thru error of judgment, is left in the bath 
long enough to be cold, I immediately re- 
heat it so water dropped on it will boil, 
to take out the strains which cause it to 
check. I once saw a lot of about fifty 
small pieces which were hardened but not 
reheated or tempered, just before quit- 
ting time at night, and which were appar- 
ently all right, but next morning the hard- 
ener was surprised to find that all but 
three were checked. I expressed the opin 
ion that if they had not been left in the 
hardening bath until cold or had at least 
been reheated at once this would not have 
occurred. The hardener tried this on the 
next lot with perfect results. 

Such pieces as hollow mills for turret 
lathe or screw machine work are handled 
with much more certainty of good results 
if they have a smail hole throughout their 
entire length so the hardening fluid will 
have a chance to cool the mill more evenly. 
I once heard an old hardener say that if a 
hollow mill with a solid shank was dipped 
in the hardening bath, as is the practise in 
many shops, only to the depth which it 
fluted, that the the 
inside of the mill would be apt to break it. 


was steam alone in 
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However that may be, I have seen many 
hollow mills having solid shanks checked 
and comparatively few when drilled their 
entire length. Pieces such as circular form 
cutters having diameters 
which are much larger than the body of 
the cutter are very apt to come out of the 
hardening bath in sections unless the large 
diameters thru to the 
body at three or four points, because the 
large diameters cool much more rapidly 
than the body of the cutter and become 
very hard while the body is still cooling 
and shrinking, with the almost invariable 
result that the larger portions not being 
able to continue shrinking with the body, 
snap or break off, frequently coming off 
from the body as rings. Very 
small pieces may be conveniently handled 
in the gas furnace by wiring them together 
with small, soft wire, thus handling them 
in bunches. When drawing the temper 
on very small pieces a small piece of drill 


one or more 


are sawed down 


entire 


rod magnetized at one end affords a very 
convenient them. I 
have a very simple method of tempering a 
hammer which may or may not be general- 
ly known and is simply to grip the ham- 
mer thru the eye with the “pick-up” tongs 
and dip the small end nearly up to the 
eve long enough to harden it, then reverse 
the hammer and dip the large end; the 
temper is then drawn from the heat in the 
have never 
checked a hammer hardened in this man- 
Always remember that it is best after 
drawing the temper to cool the piece just 
enough, by dipping in oil, to be sure it 
put it in a 


means of handling 


stock surrounding the eye. I 


ner. 


will not ‘‘draw” then 


moderately warm place and allow it to 
a piece must not be 


more, 


cool gradually, as 
finally cooled quickly if you wish it to be 
tough. 

High-speed and_ self-hardening steels 
may be thoroughly annealed by packing in 
a gray-iron box with gray-iron chips and 
slowly heating to a good color, then shut- 
ting off the furnace and covering up the 
ports tightly to prevent the cold air from 
coming in contact with the allow 
the work to stand until cold. A great 
many firms do their case-hardening in the 
same furnace in which they harden their 
This is, I think, poor practise, 


steel 


tool steel 
especially if you use cyanide of potassium 
for case-hardening, as the bottom of the 
saturated with 
which not improve your 
chances of hardening difficult shapes in 
tool steel successfully. However, if you 
make a sheet-steel pan or dish to hold the 


oven becomes cyanide, 


certainly does 


work, it can, perhaps, be done without very 
serious harm 

I have used lately a hardening solution 
which I think is an exceptionally good one, 
but do not know if it is in general use. It 
is made by adding enough salt to pure 
rainwater to just float a potato, then add- 
ing to every 20 gallons of the solution 
about 8 ounces of vitriol. This solution 
will harden some of the milder steels at a 


much lower heat than any other I know of. 
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This is, I think, a great advantage, as one 
of the greatest dangers of checking lies in 
overheating. When the proper amount ot 
vitriol is in the bath it will feel slightly 
slippery to the fingers, and tools properly 
heated and dipped will have a beautiful 
silvery appearance. If any black spots ap 
pear upon them, you will generally find 
such spots to be somewhat softer than the 
rest. Last but not least, always when 
practicable, dip the heaviest or most solid 
part of the work first. H. ARDEN. 


Fitting the Taper Pin in a Clapper Box. 
Editor American Machinist: : 

Most any fellow running a planer re 
quired to produce close work understands 
the importance of a properly fitting too! 
block, or clapper box. There are, how- 
ever, a great many who don’t know how 
difficult a job it is to fit one correctly. It 
is. not such a hard matter to fit the tw 
castings together, but it is not so easy to 
fit the taper pin in nice and square. The 
pin if out of square the least bit will cause 
the block to lift obliquely and then either 
bloc} relieved or the hole 


the must be 

















he — — 
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VF i 
> ¢ Wachin’s 
JIG FOR REAMING THE TAPER HOLE IN CLAP- 
PER BOX. 


enlarged. If the hole is made large, the 
action of the tool will be uncertain on light 
surface cuts, and if the block is scraped 
off on the sides, it then becomes a hard 
matter to get a good, even, side finishing 
job. 
with a little play in the tool block, where 
it had been scraped off to relieve the error 
caused in fitting the taper pin. 

In three or four shops that I know of, it 
is the general practise to drill and then 
bore the taper hole on a lathe, using a 
That method is neces- 
sarily slow on of the 
and length of the hole, and the long, light 
boring tool to be used. 

The builder of a very good planer told 
me he could duplicate any part of his 
planers except the tool block, and the rea 
son he could not do that was on account 


I have seen a number of new planers 


taper attachment. 


account smallness 
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of the taper hole. There is hardly an- Jig Making on the Gear Cutter. steel sleeve with a front end 
other part more liable to breakage than Editor American Machinist: to take the thrust, and held in position by 
the clapper box, and, as it would be a very The fixture shown herewith used on two lock-nuts / at the back end sa 
hard and expensive job to bore the holes a Brown & Sharpe gear cutter for drilling spiral gear which meshes with in 
standard on a lathe, a jig something like the bushing holes in the jigs used for drill lrive by a feather bored 
the sketch might be used to guide the ing the stud holes in high-speed steam Mors per an uric e drill sox 
reamer and a quicker and better jo» could engine cylinder covers, Corliss valve “bon G which carries tw drill H is a 
be done. There should b2 a roughing and _ nets,” etc., and in fact any kind of drilling inch round hole drilled thru the bacl 
a finishing reamer and they should be ig which is circular and requires to | ‘nd of sleeve D, this hole receiving a rod 
made with a bearing on each end to fit 
the straight holes in the jig indicated by 
the dotted lines CAMERON 
Trammel With Micrometer Head. 
Editor American Machinist: \ 
Herewith is a working drawing of a \ 
pair of improved trammel points. A sec \ 
tion is shown thru head A, which has mi 
crometer adjustment; and head B is prac J 
tically a duplicate of 4 with the threaded 
sleeve omitted. The points are held by i 
means of a slotted sleeve, as shown, and . / f | 
can readily be replaced with longer points H \ i’ G 
if the work requires, or a lead pencil can : ; ye - P 4 | F | 
be substituted if desired. A / ] +} 
The object of the micrometer adjust Ze weg” - | LP] 
ment is not for definite setting, but only = 
to facilitate setting to a scale. For exam A | 
ple, if we wish to set the points to 8% 
inches and after locking them by the 4 B ) 
nurled screws we find we are out seven — = = j 
or eight thousandths of an inch, it is then ( \ 
only necessary to release the nurled screw coi eesti 
in head A and make the correction, which See 
is quickly done. The bar C can be made 1IG BORING 0 {E GEAR CUTTEI 
o knock the drill socket out 1 lug cast 
, " : —_ yn each boss of A and sp after A 
) 0 SM fae, s bored, a bra rip being erted in 
-— - a = ‘each slot and the bo ghtened up by the 
6 2% et-screws shown provide for adjust 
i : ee ment when the sleeve gets worn Che 
> oN vt g to be drilled is mounted on a suit 
== 7] ible mandrel in place of the gear blank 
( Cc | ¥) and the cutter slide which carries the drill 
SS a s = ——- n motion fed forward the required dis 
E | | tance The slide then withdrawn auto 
© Gy: B Es matically, and the machine divides the 
England 
| 
When the Boiler Gave Out 
4 editor American Machinist 
The Se d of the “Hamilton” leaned 
; 3 = igainst the washstand in the Third’s room 
s-aieaiaal a ae iow ind es twinkled. The Third, half 
= Oo ed . iwake but wholly wild, was slowly divest 
ice * ] : ; I HA : ng himself ot leeping apparel and 
perIn. A 2% getting into eralls, as well as the 
"eae = rolling of tl hip would let him. And as 
$2 Thrds fo = ens he dressed he cussed: it was A. M 
per In. So lard "4 \ tube had split the starboard boiler 
ee necessitating it ng disconnected fe 
TRAMMEL DETAILS temporary repa ind the turning out of 
the Third 1 a hand—hence the lar 
any convenient length and may be indefi set out accurately It is constructed in guage If the Third had been asked why 
nitely extended by means of other bars’ the following manner A is a gray-iron d, or the S« d why he listened, 
with a socket at one end fitted with a bracket terminating in two bosses at the they would probably have said that it was 
conically pointed screw to fit the V-groove top; this bracket takes the place of the the only pleas they had, and the plea 
in bar C outer support to the cutter spindle. The ures of the seafarer are few and far b 
The details of the screw will be readily latter is shown at B in the sketch and car-_ tweet 
understood without further description ies a spiral gear C which is mounted tipon The Third, whos ime, by the way, 
R. J. Krust t in place of the gear cutter. D is a is MacIntyre, once in his 'prentice day 
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He was fond of 


owned a pony the pony, 
in his own way, and if ever he passed over 
the reins to a chum it was with the injunc- 
whip, chum; I don't 

but 
This 


any 


tion, “Don’t use the 


mind giving her a touch up myself, 

I’m not goirg to let any other do it.” 
he fact that Mac, or 

tramp-ship engincer, will agree with his 


scathing 


Is apropos of t 
shipmates in passing remarks 
about her build, her abilities to travel, her 
machinery, lack of comfort—anything, in- 
deed, from her owners downwards comes 
under his denunciation. But let any mis 
guided wretch from another ship or the 
shore try to do so, and see what happens. 
The ‘‘old hooker” fine-lined 


ship, her machinery a clock, a home to her 


becomes a 


engineers, and she suddenly has acquired 
the capabilities of a mail ship. Such is 
the fickleness of man. 

The Second having taken his departure, 
Mac finished his toilet by wrapping a sweat 
rag round his neck, pulled an old cap well 
and him 
A boiler job was noth- 


down over his ears, followed 
down the ladder. 
ing new on this ship, as she was old, and 
her boilers in poor shape, so Mac knew 
a systematic man- 
When he 


found the fires being 


exactly how to start in 
the 
boiler room he 


ner to fix leaks. reached 
the 
drawn, and as his presence wasn’t neces- 
sary for half an hour yet, he-busied him- 
self getting out the tools, a stopper-rod, 
planks, etc. Having next got the ash 
pans and smoke-boxes cleared, he proceed 
ed to the damage. Pushing a 
plank right in over the bars of the furnace, 
he took a lamp and piece of chalk and 
crawled into the combustion chamber. On 
account of the heat the preliminary in- 


spection is a hurried job, as there is still 


inspect 


some pressure in the boiler, and in passing 
under a leaking tube plate you have to 
move kind of lively. 

The first furnace showed a screwed stay 
leaking, and some tubes at the tube plate. 
There was also a little caulking to do at a 
\ll this he carefully chalked over. 
The next furnace had a leaky saddle patch 


joint. 


and rivets, also some more tubes to ex 


pand. The last had the split tube, and 
some seams to caulk. 

The 
far as necessary, and the work commenced. 
The Chief took charge of the engines and 
while the Second and Third 
tackled the boiler. The nut on the leak 
ing stay wouldn’t answer the wrench and 


boiler was now pumped down as 


boiler-room 


hammer. and had to be split to get it off. 
The die nut was then run down the stay, 
as the thread was in good shape, and a 
They didn’t 
always have such luck, sometimes having 
old 


smaller, 


new nut found to correspond. 
to chip and file away an thread to 


screw the stay a size which in 
combustion cham 
the least. 


The plate was then carefully caulked 


the limited space of 


ber is a trying job—to say 


around the neck of the stay, a thin strand 
of asbestos cord and white lead applied 
at the caulking and the nut screwed on and 
tightened up. The tube expander was next 
introduced to the leaky tubes, and half an 
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hour later that box was finished. The 


Third climbed out and, while cooling off 
under a ventilator, a fireman shifted the 
tools and gear to the next furnace. 

The leaking patch had never been a sat 
isfactory job, but as they couldn't get it 
had to go at that 
giving trouble. As the 

a sardonic grin, “It’s only a 
question of time when the boilers will be 


renewed it just and 


continue Second 
said, with 
renewed.” This was the “super’s” 
Well, they got the rivets caulked up tight 
and then caulked the patch itself, but it 


Gav 


was as the new piece of cloth on the old 
garment, and they knew it would be just 
as bad again when steam was up. There 
were other patches in the boiler, as Mac 
said, “like tiles on a roof, till you couldn’t 
tell which was the original pieces of boil- 
er,” but this particular patch was in such 
a position that it received the impact of 
the flame on its lower edge where the 
weak riveting was, and the unequal strain 
caused the leaking. 

The stopper for the split tube consisted 
of a rod screwed at each end, with nuts 
disks. An 
washer at each end formed the joint. They 
had another type of stopper-rod on board, 


and two cast-iron asbestos 


consisting of the usual rod passed inside 


a small tube about 6 inches shorter than 
the smoke tubes, a rubber plug at each 
end nut. The 
advantage of the latter type was that it 
in place and tightened up 


with two washers and a 


could be put 
without drawing the fire. Its disadvan- 
tage was that it could only be used in the 
case of a split tube, and a clean one at 
that, as the back end plug had to pass 
right thru the tube. As the ‘“Hamilton’s” 
boiler tubes were more or less choked with 
salt and the 
leaks, they always used the rod and disks, 
as most of the tubes could barely pass the 
rod, far less the rubber plugs. 

All 
thru the tube, the washers and disks ap- 


ashes, caused by chronic 


being ready, the rod was pushed 
plied and the whole tightened into place. 
\mong the tubes to be expanded was one 
which was so weakened with repeated ex 
panding that it was found advisable to put 
a stopper in it covering the ends of the 
tubes, this being the last job 

By this time the boiler was filling again, 
and the men were getting out coal ready 
to set the fires away. Mac, with his pipe 
lit, was standing by to let the Second have 
When the 
last 
connections assured him she was still tight 


his breakfast water showed in 


the gage column, a look in the back 


as a drum, so he gave orders to coal the 


bars 
When the Second arrived below he 
found the tools and gear being cleared 


away, fires burning brightly, and a hungry 
looking Third mopping a dirty face with 
an even dirtier piece of waste—but withal 
cheerful 

“Well, Mr. Smith, 
give her to hold out?” 

“That’s a problem, Mac.” 

The Third smiled again, shook his head, 


and started up the ladder a 4. 2 


long do vou 


how 
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Machining a Large Flywheel on Small Ma- 
chines. 
Editor American Machinist: 
The sketches show what I designed 
machine a pair of 16-ton blowing engine 
The boring 


to 


flywheels in an 8-ton shop 
mill housings had to be removed to swing 
the wheels. With two pieces of gray-iron 
flange pipe and an old rail, I got up a rig 
that made a fine job of the boring 

A is the table of the 7-foot boring mill, 
B is a piece of pipe turned on the outside, 
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FLYWHEEL ON A 





16-TON 
BORING 


FIG, I. BORING A 


7 -FOOT MILI 


C is a piece of pipe bored to fit the pipe B, 
D is a piece of rail clamped to the pipe C 
and held to prevent it turning. £ is the 
flywheel. F 


is a nut which, w! screwed 


up tight, prevents the feed screw from 
turning in the casting C. The pipe B is 
bolted concentric with the table 4. as is 
also the flywheel &. The flange of the 
pipe C is fitted with cutters The 
feed screw G is 16 threads per It is 
obvious that if the nut F be tightened so 
as to prevent the feed screw G from ro- 


tating and the rail D be held to prevent 
the 
rted, the 


the pipe C from rotating, then when 


mill carrying the flywheel £ is st 
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FIG. 2. PLANING THE FACE OF HALF WHI 
cutting tools H H will be advanced by the 
feed screw G and bore the whee ; 
The planing of the joint f the 
halves of each wheel was accomplished 
a side-head planer by king dow1 
housing and supporting the overhang of 
wheel, shown in Fig. 2 ar spring 
were used to ride the whe t ompen- 
sate for the inaccuracy of the r 
and rails. The car was _ brace 
platen at both ends, so was 1 tive 
travel. 
A is the half flywheel, B is the 4 
planer table, C is the car. /] the r 


spring, and F is the 
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planer table. The wheels have been run- 
ning for two years alongside of wheels 
built with modern tools, are their 
equal in every respect. 


and 


Ivor W. Jones. 





Slotter Tool Relief. 
Editor American Machinist: 
At page 1146 are shown several forms 
reliefs 


of little value on the slotter in 


of slotter tool The heavy spring 


reliefs are 
general manufacturing or railroad shops. 
For slotters up to 18-inch the best form 
of tool relief is illustrated herewith; it is 
adjustable to four positions—front, sides 


and back. For clamping the tool, two hol- 
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SLOTTER 


low set-screws are employed. The bottom 
set-screw is first tightened, taking up the 
play of the tool, then the side set-screw is 


firmly tightened. A square-ended wrench 
1S used 
This is the best design for holding the 
tool that I have ever seen on the slotter. 
F. RATTEK. 
Babbitt Bearings. 
Machinist: 


articles 


Editor 
Numerous 


American 


have appeared in 
these columns on material and design of 
bearings, but in no article that has come 
to my notice has the possibility of dust, 


sand or other flying particles getting into 
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the bearings, been considered The sur 
roundings of bearings should form a 
most important item in chosing their ma 
terial, for it can be practically demon 
strated that a good bearing in one place 
will not do at all in another 

Imagine a set of locomotive links with 
babbitt-lined surfaces working on _ soft 
steel pins and blocks; yet they will u 
doubtedly give as good service as any bab 


bitt bearing if encased 


in a dust-proof 
box. The locomotive represents a good 
example in actual practise, where it is 
quite impossible to prevent gritty sub 
stances from getting into the bearing 


to not 


and having had more occasion 














in Machinist 


TOOL, 


the action of soft metal bearings on steel 


about a locomotive than on other ma 
chinery, I will consider it only. Ther 
are, however, many other similar cases 


such as machine tools exposed to the dust 


from emery wheels, especially when the 


wheels are being trued up, also foundry 
machinery, etc. 

3ut, to return to the locomotive: Som« 
designing bearings for 
that it to 
igs than the axles, and so make 
softest material 


babbitt, thinking they will 


may reason in 


driving axles, is easier 
the beari 
them of 
able, 
wear the steel axles very fast. 


bitt bearings will 


renew 
the allow- 
say not 
That bab 


wear and cut locomotiv: 


ting dov 


1437 
axles much faster than will harder on 
can be easily explained. Sand and othe 
particles of grit flying up from the road 
bed will ge ito the bearings and _ the 
axles will carry the grit around until it 
yecomes firmly dged, after which ea 
crain o ind t dged begifis its work 
f cu ig ixles The axles wi 
then we wai ‘ ibhbitt in grooves 
where I protected by the sand 
while the latter cuts deeper into the axles 
With beari v entirely ot brass the actio 
1 sand is, however, quite different It 
will be crushed fine dust unless it is 
very h ( I \ 1 be rolled around 
the he ng 1 t gets out To lodg 
and in brass will be found quite difficult 
which an attempt with a hammer will 
de nstrats unlik in babbitt, the sand 
W nde ie b s, but it will not hold 
ind can easily be brushed away TI 
property ot iss makes it probably t 
nost suitable of all metals for bearing 


that cannot be kept free from foreign sul 


Stances nd that cannot be hardened 

The action of nd in a brass or other 
netal bearing spotted with babbitt 1s simi 
lat ill-babl bearing, except that 
the latter w robably injure a journal 
much faster. Some readers of the follow 
ing will perhaps 1 accept it: In repair 
ing pair ot brass rod brasses which 
had too much lateral freedom, someone 
had fastened a ring of babbitt to one side 


There 


inches all-brass and ! 


thus increasing the bearing length. 


was then about 4 


inch all-babbitt surface acting on the pin 


How long this combination had been in 


use I do not know, but when the brasses 
were taken off the pin, the latter had a 
groove I-32 inch lower than the rest of 
the pin and just the width of the babbitt 
ring. Of course it was not the babbitt 
that wore the pin, but the sand that had 
become lodged in the babbitt; and altho 
brass and babbitt were subjected to the 
same conditions, no sand could be de 
tected in the brass, tho there was enough 
of it in the babbitt 

Use no babbitt for bearings that can 
not be kept free from foreign substances; 
and if brass is used, it should be solid 
that is, not porous—and soft, since sand 
will then compress it before cutting into 
it R. F. KReEITER 


A Simple Method of Proving a Multiplication. 


Editor American Machinist: 

Che method of proving a multiplication 
offered by H. IL. on page 1373, cannot 
always be depended on, and is therefore 
not really a proof. For instance, multiply 
37 by 29. If done correctly, it would be: 

37 1 I 
20 ll 2 
Pes ? 
333 
74 
10 1] 2 


Suppose the mistake was made of put- 


S4 instead of 63 for 9 times 


~ 
4) 














1438 
then the multiplication would show this 
way: 
37 «WW 
29 ai 2 
I1x2=>2 
324 
74 
1064 I] 2 
This apparently proves correct if the 


method suggested is ‘used. The number 
of such errors which might arise is un- 
limited and no such method should be used 
for checking a multiplication. D.E. M. 





A Flexible Ruler. 
Editor American Machinist: 

Having received so many useful ideas 
thru your paper, I feel that I would like 
to suggest some in return. One of these 
is in the nature of a flexible ruler. There 
are many on the market, but I doubt if 
any can be so cheaply made and answer 
the purpose as well as the one I am about 
to describe. 

In the view the 
portion is lead and the outer surrounding 
portion is rubber tubing. This view is of 
course an enlarged one. To make the 
ruler, a strip of lead ™% inch wide and 
about 3-32 inch thick and of any conven- 
ient length is cut so that the edges are 
Over this strip is drawn a piece 
which must be small 


cross-sectional center 


straight. 


of rubber tubing 
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FLEXIBLE RULER 
(ENLARGED ). 


CROSS-SECTION OF 


enough so that when it is pulled into place 
it will be stretched and fit snug. 

The rubber surrounding the lead strip 
not only prevents the lead from smearing 
the drawing, but also keeps the ruler from 
slipping. It will be found that this ruler 
lacks proper resiliency, but this is more 
than compensated for, thru the fact that 
it will hold its curve better than its more 
sensitive contemporaries. 

After the ruler has been used some time 
its edges become irregular; these “humps” 
can be removed easily by simply rapping 
the ruler on a smooth surface a few times. 

When the edges become too irregular 


so that they will no longer make a smooth 


curve, the ruler can be cast aside and a 
new one made, since it 1s so cheaply got- 
ten up. 

By way of a closing remark, I wish to 
apologize to all who have already used 
such a ruler F. W. BurGer 





Drilling Glass. 

Editor American Machinist: 
[I have noticed in your columns, from 
drill- 


The method employed by the 


time to time, different methods of 
ing glass. 
American Arithmometer Company, of St. 
Louis, I thought would interest some of 
not new and has 
doubtless before, altho I 


do not remember of ever having seen it. 


the readers, altho it is 


been described 
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The glass to be drilled is plate, 4% inch 
thick. It is located carefully in a jig so 
as to get the right location for the 1-inch 
hole. This jig is provided with a bushing 
to guide a piece of I-inch copper tubing 
Flour of emery and 
The 
copper tube is put in a small bench drill 
that makes about 75 revolutions per min- 
ute. When the glass is drilled about half- 
way from one side, it is turned over and 
drilled from the other side. A very good, 
clean-cut hole is obtained in this way in 


with 1-16 inch walls. 
water are used as a cutting agent. 


about three minutes time GLASS 





Embossing Dies. 
Editor American Machinist: 

I have lately had a number of large em- 
bossing dies to make, some of which have 
been of a very intricate design. Our usual 
plan when making these dies has been to 
make the female of brass and the male of 
white metal. To do this we let the brass 
plate into a gray-iron body, this having 
lugs for holding it down to the bolster 
plate. The top plate is also gray iron ex 
actly like the bottom, and both of these 
are machined true on the top and bottom 
faces. After the design has been finished 
on the brass plate, we fix it into the gray- 
iron body, then bolt the top and the bottom 
dies together: this leaves a to be 
In dies of very 


space 
filled with white metal. 
fine design this white metal has been a 
lot of trouble, as after we have embossed 
a few thousand 
faint, owing to its soft nature. 


it becomes 
We can 


do about 5,000 sheets at one melting, but 


sheets of tin 


when we have an order for 30,000 and 
more this means remelting many times, 
which is a lot of trouble and expense. On 
last order but thought we 
would make both top and bottom dies of 
found to be 
costly on dies where the design has been 
of an 
have a try with other metals that could be 


our one, we 


brass. This we have very 


intricate nature, so we decided to 


melted in an ordinary blacksmith’s fire. 


We thought that aluminum would fill the 
bill, 


so ordered a few pounds; our first 


experience in melting this I cannot de- 
scribe as a happy one, as we burned the 
hottom out of the vessel before the metal 
began to melt; however, we got a new 
one and were this time more successful, as 
we got the metal to a thin liquid state. We 


then poured the mold (after having 


warmed it) ; we allowed it to cool of itself. 


began to congrat 


and after taking it apart 
ulate the face of 


was smooth and followed the design 


ourselves, as the metal 
very 
closely, but when we tried it in the press 
we found the metal had shrunk consider 
This caused the male design to be 
and the 
looked faint. This 
would not do, and as there was no further 


had to 


ably. 


too small for the female, when 


tin was embossed it 


time to experiment, we use our 
ordinary metal. 

My object in writing is to gain knowl- 
edge, rather than to impart it, but every- 


one’s experience is new to someone, so I 
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What 


is, however, to draw out from your read 


have therefore sent mine I desire 
ers who have had experience with embos- 
sing dies their practise in the making of 
these dies, what mixture they use, how 
they melt and pour it, and any other in 
formation that will be useful. In conclu 
sion, I will say that if the aluminum had 
not shrunk so much, it would have been 
excellent for the purpose, as its face was 
very smooth and hard, these two points 
being very important FoREMAN. 
S——, England. 





Making a Worm Gear Pattern. 
Editor American Machinist : 

I read with interest the article by Mr. 
McVeen, at page 1303, describing his meth- 
od of making worm-wheel patterns. My 
way, which I have never seen described, 
and which may possibly be original, is 
somewhat different. The body of the pat- 
tern is made in halves, as shown in the 
sketch, parting it on the line AA and 
molding it in a three-part flask like a 
sheave. The teeth are got out very rough- 
ly of hardwood, fitted nicely to the pattern 
body and fastened by slender wood screws. 
The pattern is then put in the lathe and 
turned on the outer faces and on the ends 
of the teeth. A hole is put thru the cen- 


ter of the pattern and it is mounted on a 








MAKING A WORM GEAR PATTERN 


stud on the cross-slide of an engine lathe 
The iron worm pattern, having previously, 
been made, is heated to a dull red and put 
on the centers of the lathe and driven at 
a good speed. Then by feeding the pat- 
tern in against it the teeth are very quickly 
This 


wheel 2 feet 


burned to a perfectly correct shape 


operation can be done on a 
in diameter in 15 or 20 minutes, making 
the teeth more accurate and uniform than 
can be done in any other way that I know 


\fter the pattern is sandpapered and var 


nished, a deep line is cut across the joint 
on each end of each tooth and the teeth 
are numbered, so that when they are re- 
moved they can be accurately replaced. As 
they are stuck with varnish, they must be 


taken off and cleaned and refastened. 


In molding, the whole wheel is rammed 
removed before 
This 


and they 


up and all the screws are 
pattern 


sand, 


are very easily drawn inward without dis 


drawing the body of the 


eaves all the teeth in the 


turbing the sand and leaving no central 


joint to show in the casting It makes 


casting almost equal to a cut gear, requit 
ing but little smoothing with a file 
Wa. Merri! 





A Coating for Metal Patterns. 
Editor American Machinist: 
After trying several different coatings, 
on small, com- 
plicated metal patterns I discovered that 


such as wax, shellac, etc., 
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y fills the 
hard, 


the lacquer used by platers exact] 
bill, 


smooth 


It covers every part, 


surface, and at 


gives a 


the same time is 


the thinnest coat possible. It is good on 


aluminum patterns, as it flows readily 


into 


all the small blowholes, and it is not neces 
sary to file the pattern out of shape to get 
it smooth It is about as cheap as any 


‘other coating, when you take into consid 
eration the amount of surface it will cover, 
and it will last for years. <A pattern so 
treated cannot rust or corrode 

No 
of 


patterns 


Cet 1 brush lacquer and thinner; a 


pint each will be enough for a good 


many Thin the lacquer with the 


thinner until it flows easily, then apply 


with a camel’s-hair brush, Dry in a warm 


room as free from dust as possible. The best 
plan is to hang each pattern up separately 


in a loop of wire. The lacquer and thin 


ner can be obtained from any dealer in 


platers’ supplies or in almost any plating 
plant KIowA 





A Turret Lathe Pulley Turning Rig—Wheel 
Grinding. 

Editor American Machinist: 

The Fig. 1, 

method 


photograph, shows my 
of old 


style turret lathe, the rigging being de 


turning pulleys with an 
vised to employ unskilled labor, of which 
there is a superabundance in this vicinity, 
while skilled 
hen’s teeth. 
The lathe 


mechanics are scarce as 


as 


shown 1s 16-inch swing and 





I rURRET LALHI 
Is at work on a lot of crown-face pulle 
IOX3XI inch the roughing cut being 
shown about halfw 1) icros the tace ol 
e pull Phe finishing tool is shown 
resting across the corner of the shelf a 
tached to the headstock 
The piece in front of the pulley is 


gray-iron standard, faced with steel where 


the tool-holder rests upon it. In front of 
ledge 


the tool-holder is a_ raised upon 


which is bolted a steel guide plate, in this 
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] 


case concaved 1g inch to the toot to give t {1 Ce i 
proper crown to the pulley, the tool-hold the work in hand 
er having a tool-steel circular plug bearing The t ng n additior 
against this guide. For straight work the fir ing cu wo ct liding 
guide-plate may be reversed, and then may mn grooves { 1 ac p of the 
be used either for parallel or tor tap ba These two cutters are f finishing 
work up to 0 nches to the foot the edg I d es ght 
The cutter is very solidly supported, 01 t st e, | ed to finish 
there being no overhang, and as heavy th n W nd edge The cutter 
cut as the lathe will pull may be taken nears irr Ty cutte 





onprannr 











FIG. 2 GRINDING TRUCK WHEELS 

at the front end ot ¢ Mar 1S slipped back 
until the finishing cutter clears the tace 
of the pulley The cutter is then moved 
inward about inch and both edges are 
finished, the width of the face being 
gaged by turret st This may be don 
is qui kly s the turret could be rotated 
to bring another ction 

he vertica n thru the end of th 
ter a1 t P preterence en 
to ¢ ging ( instead of rot 
he turret and using two statio1 I tind 
th ve effi t for tur g beve 
geal b] I d ( wor 

The gray-iron lard or guide blocl 
may | l ‘ rd ward t 
suit the diamete e wo! id wi 
take ar e up t being 
i la c*< \ base 
plate V I OX3X1 
Inch ( ! pu 1 1 
hour rt 9 O 


PULLEY TURN QF 1 ( Ick 
Vie 7 nN ( 
1 oO { | \ ‘ ; 1 
n depends Spe g ( fr j-it c 
aws, usu chucl rg | ‘ Ie { ‘ \ Y ed 
hub (u yy ] \ ror tour pu I 1 and tur 1 t fit the holder 1s hel 
eys and thre ws tor X-al pulleys ) v the » set-scre .\ mandrel turned 
thus allowing the pulleys to be bored and _ to fit the bore of tl ind having a 
turned at the one et ng Q nch pu ley ¢ end belted to 
The gray-iron piece on the f: ot the he countershaft of 1 grinder completes 
turret is T-slotted its entire length, and the rig. the whole being inside of 
the tool-holders are pivoted in a tongued two dollars RicHARD THIRSK 
block, which may be bolted at any dis Cordova. Al: 
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A Simple Foundry Order System. 
BY C. G. BEEDE. 
\s an example of a method well within 
Mr. 


page 1165, and somewhat beyond his loose 


Ridderhof’s definition of “‘system’’ at 
leaf-of-scrap-paper stage of development, 


the following is offered as a_ practical 


\ 





FOUNDRY ORDER 
| JOHN DOE Co. 


To Webber & Sons 
Sept. S 190 # 
Pattern Number S244 
‘Castings Wanted 160 
t cach day 10 
| Material. CJ. 
No. Patterns Sent I 
« Core boxes « o 


Return patterns and core boxes 
| as soon as the ofder is filled 


| 
| 





American Michiniat 
FIG. I. THE ORDER TO THE FOUNDRY. 
scheme for keeping track of castings when 
depending on an outside foundry. It was 
devised after considerable 
annoyance from delay in the filling of our 
orders and some differences of opinion 


as to shortage or 


experiencing 


with the foundryman 
excess in the number of castings delivered. 

[he patterns are stored at the shop and 
are marked by figures which show plainly 
on the casting. To each different pattern 
to be sent to the foundry is attached a tag 
which is shown in Fig. 1. The date and 
name of the foundry are filled in by a two 
20 to 250 of 
The 


number of patterns varies, since when the 


line rubber stamp, as from 


these may be sent out at one time 
piece is small, enough of one number may 
be sent to fill a flask. The blank 
for the designation of material extends the 


bench 


use of our tag to the orders for the differ 
ent mixtures of the brass foundry, as well 
as for gray and malleable iron and steel. 
It also states how fast we want the cast- 
The other side of the tag 

ruled for the 
This may seem unnecessary, but 


ings delivered. 


(not shown) is molder’s 
record. 
the additional cost is small and it is a great 


help to the man in keeping his count cor- 
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This tag tells the foundry what we 
They ac- 


r¢ ct. 
want and how fast we want it. 
knowledge the receipt of this order and 
the patterns by signing and returning the 
This is merely a 
the 


blank shown in Fig. 2. 
list of the patterns 
showing that the signer has received all 


sent, signature 
these, examined the order tags, core boxes 
and patterns and found them to agree. 

Our record of the foundry orders and 
the receipt of the castings is kept as shown 
in Fig. 3; these sheets are 9x12 inches, be 
ing ruled and used on one side only, and 
bound in the “S. and T.” loose leaf binder. 
The nearest stock size of this binder was 
6x87g inches, but the bookbinder easily 
gave us what we wanted by combining this 
neat device with a simple board cover the 
right size for our sheets. 

The number of castings ordered is here 
entered in its proper date column and the 
number received on a following date is 
deducted and the remainder placed under 
that date; the last number in the line thus 
showing the number due. In case defect- 
ive pieces are found or some are spoiled 
in machining, a small figure placed in the 
date space indicates that this number is to 
be added to the number due us when mak 
ing the next deduction: a tag, Fig. 1, be 
ing made out ordering this number addi 
tional of the foundry, these tags being sent 
on the daily call of the foundry team. 

Should the foundry fail to send as or 
dered the castings of any particular num- 
ber, this fact is made prominent by the 
A tele- 
phone notice is generally all that is needed 
to bring the delinquent along properly. 

The patterns are supposed to be returned 


blank spaces opposite this number. 
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“Patterns Re- 
checked off 


space in column headed 
turned,” to the left, can be 
These two columns to the left of the date 
columns are for check marks only, and are 
placed there to readily catch the eye 

running over the pages, and so avoid the 
trouble of looking over the date columns 
whether or filled 


and the patterns are back at the shop. 


to see not an order is 


The sheet, Fig. 3, gives the record for 
one month only. As deliveries often ex- 
tend beyond the end of the month, a sheet 
headed the same as Fig. 3 but extending 
to the left only as far as line A B is insert- 
ed for the This 
the “Order 
Filled” and ‘Patterns Returned” always in 


next month’s record. 


leaves two columns headed 
sight, however many months’ sheets may 
be added to the first 

The purpose of this system was to have 
a simple method by which the foundry 
should understand and acknowledge our 
orders, the patterns always be located, and 
the condition of the order be readily seen 
by a glance at the record. Some years 
of use in the 
it to be sufficient for this purpose 


form described has shown 





The Merchants’ and Manufacturers’ As 
sociation, Pittsburg, Pa., have just beer 
making a $10,000 tour thru Eastern and 


For the convenienc« 
and without cost to 
District and Printing 
arranged to instal) 


Southeastern Ohio 
of the excursionists 
the Central 
Telegraph Company 


them, 


free telephone service on the special train 
During long car 
niected with long-distance wires and those 
home. A stele 


stops, each was con 


aboard conversed with 


phone service also was established from 





FOUNDRY RECEIPT 


To JOHN DOE CO. 


Sept. 8 190 4 


The following patterns are this day reeeived from you in 
accordanee with order tags attached thereto 


Webber & Sons 


Signed 


A. Anderson 


By 


PATTERN NUMBERS 


42514; 


24121 


FIG, 2 


as the order is filled, but as this 


as soon 
is not always done promptly, nor are all 
those of 
“Returned” column for both patterns and 


core boxes is a little wider, to take several 


one number sent together, the 


entries whose sum shall equal the ‘‘Num- 
ber Sent” column in both cases before the 
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FOUNDRY MAN'S RECEIPT FOR PATTERNS 


The test was the 


practical one ever given, and, if satis 


one car to arother 
first 
factory, the Pennsylvania lines west wil 
probably install such a service on all thru 
fast We that the Brown & 
Zortman Machinery Company is 


the concerns represented on the trip. 


trains note 


among 
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Writing? for Trade Papers—Apprenticeship 
Systems. 


BY THOS. WATHEY 


How is it that we have no word o1 
contribution from men connected with 
malleable iron or steel foundries? I am 


sure there 1s as good timber, or grist, in 
those shops as there is in any of the gray 
iron foundries 

The other day I met one molder who 


worked in a malleable foundry, and who 


used to be on the staff of a local paper. | 
if he wouldn't write som« 


did 


were lots of 


1 asked him 


thing for publication. He said that he 


not think he could, as there 


smart men in the foundry to write up 


without him 


things 
I remember the time that I wrote the 


AMERICAN MA 


first little item for the 

CHINIST. I did not like to look at for 
fear that someone had been roasting m« 
for not doing it right: but I felt good 
when I saw it was printed nearly as | 
wrote it. There are some who claim that 
they cannot write grammatically and 
therefore are afraid to let the world se¢ 
their ignorance; but that is all right 
some cases. In law ignorance is not ex 


cusable, but in the foundry I think it ts 


to a certain extent Now, for instance 
there are a great many foundries in the 
country that make some special line of 


work. A 


dry to learn the trade. He is given a 


man or boy goes into the foun 
job 
that will probably last him two or thre 
longer—the same thing 


When he thinks he 


learned the trade (making that one 


years, and mayb 


over and over has 
piece ) 
he picks up and goes out on the road to 


look Now this 


man 1S knowing more 


for a job as a molder 


excusable for not 
about the molding trade than he does, b« 
cause he has never had a chance to learn 
this kind came 


Some time ago a man of 


into the shop where I was; he wanted a 
\fter a 
worked he 


job as a moldet few questions 


told 


s pointed out t 


had 


floor that wa 


as to where he 


to take a 


Was 


In due time the 
and told him 


him and cut up the sand 
foreman came with a pattern 


to make so many of them 


“Where are the flasks he said 

“Why,” the foreman said, “we don't 
roll over the patterns in this shop; we bed 
them in the floo 

“Oh!” the mat aid 

In about an | ir the fore an came by 
and saw the n tanding as he had lef 


him some time before; so he said, 
what is the matter 

“Why, I want some flasks to make then 
in.” 


The fore il said 


) ( you 
that we didn’t roll over any patterns 
this shop, but bedded them in the fl 
“Well, but how are you going to roll 
the ground over?” 
This is a sample of some of the molders 


that are being turned out these davs, and 


then the foundrymen complain because 
they can’t get good molders sut 


can't blam« anyone eise fo! t s the 
foreman s place to look after the boys 


and if they do take interest in their work 


to push them along The boys must be 


looked after and the men may look aft 
themselves as that is what thev are paid 
eee 

| remember well when | we it ‘ 
foundry first was put cleaning <« 
ings with a lot more boys, rubbing off 
sand with a piece of There were 1 
tumbling barrels at time, so we 
to scrape off e sand the best way we 
( yuld het iW ) the « re en 
then keeping ( d weighing ting 
hen | wa LISe¢ ( 1) tter 
ing there yl ‘ OVE loor 
the Tou iry » experienc rou 
the shop ha givel « OK ea 

ding \ not long for I 
could pu ) ta lay vork 

Phe ge \ which boy e€ ap 
| ( tO giv lem mucl 
per day y 50 ts for six months, then 
75 cents for the next six months, and 
dolla li next six months, and so on 
mnt ‘ terms expire Now hat is al 
igh to pav, but ere 18 no provisio1 
nadk Keep oy I s up 
My ide to give the boy 40, 65 and go 
ents px ( nd f he serves tim«e 
faithfully give him 1 lump at the end 
f hi ne 10 cents per day extra, which 
W ld b 1 the neighborhood j $125 for 
four vears That would mething 
worth while waiting for 

On the other hand, if the boy has no 


inducement, he will naturally serve until 


he can get another place with nx mone 
and then he is off 


Boys don’t appear to appreciate the 1 


good 
while serving 


with the 


times they can have now 


their apprenticeship in comparison 


times when I served my time. When | 
Was sixteet veal old, and could do a 
fair day's work for a boy. I was paid the 
sum of $2.25 f lays’ work, but most 
rf the tl < \ worked five lays t 
veck; that was about $1.88 a week, about 
the imount the verage bov now wants 
for spending 1 ‘ With that I had t 
) Wa re nd get my loth 
| l i l ive T 
Ve I t ) tha eart 
n t ont t inkf 
v go or ] ney l 
1 ] d me that wh 
he c ding t e W 
ipp f vi le had 
‘ ‘ f and ¢ » sh 
$2.25 Tl tn 
\ S \ 
NM) ? 
r¥ aia 
i p eman to g g | 
Kies , 
out his time aft lon’t want sucl 
v as 1 like something 
tl \ ile I ement for the boy 
t rve out their time in the one shop and 
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Legal Notes. 
UNFAIR COMPETITION IN TRADE 
BY LUTHER L. MILLER, OF THE FEDERAL BAR, 


CHICAGO. 
It does not often happen that the de 
suit their defense 
upon the charges made by the 


fendants in a base 
squarely 
complainant against them, but that is what 
occurred in a case recently decided in a 
United Such a course by 
the defendant indicate that 
he or the complainant is wholly wrong as 
the law, and in 


States court 


would either 


to his understanding of 
the case mentioned it proved to be the de 


fendants who were in error. They were 


strong in their convictions, however, for 
upon being defeated in the Circuit Court 
they prayed an appeal to the Circuit Court 


of Appeals, and were again defeated 


The case alluded to was that of the En 
terprise Manufacturing Company versus 
‘Landers ct al., and was first tried in the 
United States Circuit Court for the Dis- 


trict of Connecticut and, upon appeal, re 
viewed in the United States Circuit Court 
of Appeals of the Second Circuit. The 
evidence adduced that the Enter 
prise Manufacturing Company and its pre- 


shows 


decessors, for thirty years past, have made 
a line of grinding mills for coffee, drugs, 
etc., which mills are known to the trade 
as Enterprise Mills, have been extensively 
sold, and are very popular. Complainant 
charged defendants with duplicating its en- 
tire line of Enterprise mills, not only in 
mechanical construction, but in color and 
finish as well. In their de- 
fendants admitted that they had done and 
were doing exactly what the complainant 
alleged, but claimed that they had an in- 
herent, natural right to do and continue 
doing complainant them 
with. In presenting their case the defend 
ants stated that in determining what pat 
tern of mill they would make and place 
upon the market they judged that it was 
the of a 
appearance were 


answer the 


what charged 


wiser to offer to public a mill 
form 


known to like, and as the 


and such as they 
mills made by 
complainant evidently met with public fa- 
vor, both on account of their mechanical 
efficiency as grinding machines and also 
on account of their pleasing appearance as 


articles of furniture, defendants concluded 


that they could do no better than exactly 
to copy the line of mills made by com 
plainant. This they accordingly did. using 
parts of the Enterprise mills as patterns 


whenever it was convenient or profitable to 


their only departure from the mills 


do so: 


of complainant being an inconspicuous 


marking of defendants’ mills with defend 
ants’ trade name and a slight difference 
in the manner of designating the different 
sizes. Indeed, the mills produced by de 
fendants were so nearly like those of com 


plainant that a purchaser of one of defend 


ants’ mills by mistake sent said mill to 
complainant for repairs. 
Defendants claimed that inasmuch as 


complainant had no patent upon its mills, 
it had no right to claim a monopoly in the 
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inanufacture and sale of them, that any 


person whatsoever had a perfect right to 
duplicate such unpatented mills in every 
particular, and that in doing so defendants 
had violated none of the rights of com- 
plainant 

the court, after 


In deciding the case 


stating the facts as hereinbefore given re- 
marked that the boldness and evident sin- 
cerity exhibited by the defendants was a 
un- 


refreshing combination. In cases of 


fair competition wherein the defendant 1s 


charged with simulating complainant’s 
products, it is usual to find many points 
f difference between the goods of com 


plainant and those of defendant, and even 


in cases where simulation was found to 


have occurred, such simulation usually 


consists in an identity of or similarity in 


features of the 

The 
sideration was characterized as unusual, in 
that defendants an air of bold defi- 


ance imitated the complainant's goods with 


nly the striking original 


irticles case under con 


goods or 
“with 


minuteness and asserted their right to do 
so.” The Circuit Court and, upon appeal, 
the Court of Appeals, held that defendants 
were not at liberty to so dress their prod 
uct that the 
be interfered with, and so that the public 


trade of complainant should 


misled in the purchase of de 


mills, believing them to be the 


should be 
fendants’ 
original Enterprise mills made by the com- 
plainant. An injunction was issued against 
defendants and an accounting awarded. 

the extent to which courts of 
established 


To show 


equity go in protecting the 
trade of a manufacturer against 
competition, the case of Walter Baker & 
Co. against W. H. Baker is interesting. 
The court in that case held that while W. 
H. Baker had a 


manufacture of 


unfair 


right to embark in the 


chocolate, he should so 


dress and advertise his goods that the 
trade of the old firm of Walter Baker & 
Co. should not we improperly intereferd 
with. Defendant was enjoined from using 
the name “Baker” or “Baker's” alone on 
labels, wrappers, advertisements, etc., or 
the name “W. H. Baker & Co.,” and was 


make the statement on his la- 
wrappers that “W. H 
distinct from the old chocolate 
tory of Walter Baker & Co.” 


require d to 


bels and Baker is 


manufac 


In another case the court held that the 
rights of the manufacturers of Sapolio 
were invaded when a merchant delivered 


an entirely different scouring soap to cus 


tomers who called for Sapolio. The evi 
dence in this latter case showed that de- 
fendant’s salesmen, without explanation, 
would pass out a cake of soap called 


“Pride of the Kitchen” upon the wrapper 
f which the name was plainly printed. In 
this case there was no simulation of pack- 
ages or goods, but the court held that the 
act of the 
the Kitchen” in response to a demand for 


salesmen in offering “‘Pride of 


Sapolio, tho done silently, was a positively 


unlawful which was the 


object of the law against unfair competi- 


act, to prevent 


tion. 
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The doctrine of unfair competition in 
trade is one of the more recent doctrines 
of equity. It is based upon the principle 
of justice that forbids a man from palming 
off his own goods as those of another, 
whether his misrepresentations are made 
by word of mouth or more subtly by simu 
lating those features of his competitors’ 
goods by which the consuming public has 


come to recognize them 





American Manufactures in Russia. 
The 
and Japan has been a great blow to all 


outbreak of war between Russia 


branches of industry in the former coun- 
try, and it is more particularly noticeable 


because trade had been steadily recovering 


since the crisis which began some foui 
years ago. One immediate effect of the 
war throughout the empire 1s a general 
restriction of credits, fears being entet 


tained that many of the second-class firms 
will state of affairs an 
excust meeting their 
lack of 
ver the country, and on this account most 
quiet for the 
Production is 


make the 


for 


present 


not payments 


There is a great confidence all 
manufacturers prefer to be 


present and await events 


being reduced to a great extent, but in 
spite of this stocks are accumulating, and 
fears are entertained that many firms will 
not be able to stand this great strain on 
The amount of goods now 
of the chief manufacturing 
of that sent out 


The general view is 


their resources. 
being sent out 
centers is but 50 per cent 
this last 
that a good many 
under, but that once the war is over ther: 
will be a tremendous revival of industry 


time year. 


unsound firms will go 


as production is now being re 
The Sibe- 


rian Railroad is now occupied almost ex 


especially 
stricted to so great an extent. 
clusively by the army, so that very little 
trade can possibly be done there just now; 
but still manufactures are being consumed 
there, and must be replaced sooner or later 
The Siberian market is developing rapidly, 
and it is very likely that one effect of th 
. still greater impetus 

The 


esent crisis will have to develop 


war will be to give 
to that development firms that sur 
vive the pr 
their works soon after peace is restored in 
demand that is 
Firms engaged in supplying 
ectric plant and ap- 


order to meet the greate 


sure to irl se 


machinery and tools, e 


naratus, railway supplies, mill machinery 
etc., should be on the alert to secure busi 
arrives. It 


ness when the opportunity 


should be remembered that practically al! 


the money that is being spent on the arm: 
is expended within the Russian Empire 

up to within recent years England supplied 
nearly all the mill machinery to Russia 
\ltho British makers keep up the quality 
of their supplies and maintain their repu 
tation, vet Germany and the United States 
are steadily taking more of this trade int 
their own hands. One reason for the Ger 
man success is that German is such a well 


1 


known language in Russia; another rea 


son, too, is the excellent travelers the Ger- 


man firms send. Unless a man knows eith- 
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er Russian or German, or, better still, both 
languages, he is likely to be at a decided 
disadvantage as compared with his com- 
petifors. The Germans and generally, too, 
the Americans doing business in Russia 
have the best information about the local 
standing of individuals, and they are also 
more willing to do a “risky’’ business than 
British firms often care to take up. By 
risky is meant dealing with people who 
have but small capital, and who can only 
buy if allowed very long credit. The ob- 
taining superior information as to financial 
standing and better commercial travelers 
are two important factors in extending 
German and American trade throughout 
Russia. Curiously enough, the Germans 
can obtain better information as to their 
Russian customers’ standing from the in- 
telligence bureaus in Berlin than can be 
had locally in Russia. The long credits 
given are ge nerally pretty safe ones 

\s regards agencies, the American sys 
tem of forming dép6éts of agricultural ma- 
chinery in Siberia has been productive of 
excellent results. The success of the sys 
tem is mainly due to the large permanent 
stock the American agents keep for display 
to purchasers; also to the familiarity of 
the agents with the native language and the 
local tastes, prejudices and requirements, 
together with their ability to point out the 
advantages of their machinery over that 
of their competitors. The main agents are 
kept in touch with local demands by num 
erous sub-agents in various localities. Un 
der the American system there is the ad 
vantage to the purchaser of seeing a full 
line of tools, implements, etc., while the 
buyers also know how much a machine 
costs in the actual coin of the realm on 
the spot; the local manager, owing to in 
formation furnished by his sub-agents, is 
able to judge how much credit he can 
allow to would-be purchasers. These are 
briefly the chief points connected with the 
methods adopted by some United States 
implement and machinery firms in Siberia, 
and it would be well if they would pursue 
the same policy in other foreign markets. 

-. 4.4, 

New Floating Repair Shop for the Navy Yard. 

Over at the Brooklyn Navy Yard the 
keel has just been laid for the new floating 
repair shop. This shop will not be self- 
She will 
be a square-toed scow 112 feet long 
by 36 feet beam. The deck will be flush, 


except for the necessary skylights and 


propelling, as was the “Vulcan.’ 


hatches, communicating with the machine 
she Pp in her hold 

Her deck equipment will consist of a 
10-ton crane at one end. Below, she will 
have a full complement of machine tools, 
lathes, planers, drill presses, shapers, etc., 
a heavy punch and shear. There will also 
be an electric-light plant, a compressed-air 
plant, and a forge. 

When any of the warships lying in the 
North River or at Tompkinsville are in 
need of repairs, the floating shop will be 
towed alongside 
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The shop will also be handy for the 
Navy Yard itself, for, owing *o the pecu- 
liar topography of the yard, vessels moored 
in certain positions are a long way from 
the shops. 

With the floating shop in operation and 
alongside such ships, the job can in many 
instances be hoisted on board and finished 
in less time than it could be hauled to the 
shop. 

The floating shop is available for all but 
the heaviest repairs and those necessitating 
the drydocking of ships. 





Improved Headstock for Lathes.* 

This headstock, shown in the accom 
panying cuts, the joint invention of 
Alfred Herbert and Percy Venables, has 
been designed for use with tools made 
from the new high-speed cutting steels, by 
means of which a_ greater amount of 
power may be obtained at all spindle 
speeds than is generally obtainable with 
headstocks as ordinarily constructed. 

In this design the cone pulley is mount 


ed to run freely upon the main spindle of 
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IMPROVED HEADSTOCK FOR LATHES. 


the lathe. Motion is transmitted from the 
cone pulley to the spindle by means of 
two alternate sets or trains of gearing 
either of which causes the spindle to travel 
at a slower speed than the cone pulley it 
self. Friction clutches are provided fot 
throwing either set of gearing into opera 
tion, but no provision is made for connect 
ing the cone pulley direct to the spindle, 
as the speeds obtained would be too high 
to be of use. By this means extra power 
to any desired extent is obtained by in 
creasing the speed of the cone pulley and 
arranging the intermediate gearing in a 
suitable manner. Thus in the case of a 
headstock in which it is desired to drive 
the spindle at a maximum speed of 300 
revolutions per minute, it is possible to 
drive the cone pulley at a maximum speed 
of 600 or more revolutions per minute, 


*“From the Wechanical Engineer 
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and to arrange the set of gearing having 
the lesser ratio so as to reduce the speed 


of the spindle to 300 revolutions. The 
speeds obtained with this ratio of gears in 
operation would correspond numerically 
with the speeds obtained in an ordinary 
headstock with the cone pulley coupled up 
to the spindle, but would have about twice 
the power of such a headstock, provided 
the two cone pulleys and driving belts are 
Size The second set of gear 


ing 1S arranged to give speeds correspond 


identical 11 


ing numerically with the speeds obtained 
in an ordinary headstock with the double 


gearing in operation, the gear ratio, how 


ever, being proportionately increased on 
account of the high speed of the cone pul 
ley which it is proposed to employ 

In the accompanying illustrations Fig. 1 
is a plan, partly in section, of a headstock 
ind Fig. 2 ngitudinal vertical sec 
tion of the same taken thru the spindle 
A is the main spindle of the lathe, on 


which runs freely the cone pulley B and 
toothed whe ( YD. It will be noticed 
that the toothed wheel D is cut on the end 
of the sleeve D, running loosely on the 
pindle A, and that the toothed wheel ( 
and cone pulley B are keyed to the sleeve 
D The toothed wheels C and D gear 
respectively with the toothed wheels / 
and F, mounted loosely on countershaft 
G, each of the toothed wheels E and F be 
ing provided with a clutch, by means ot 
which either may be clutched to the coun 
tershaft, the other rotating freely around 
the exterior of its clutch. On the other end 
of this countershaft is keyed the pinion H 
gearing with the toothed wheel / keyed to 
the main spindle A. The clutches are con 
trolled by the clutch lever J, mounted on 
one end of the cross shaft / 


There is to held in Vienna, Austria, 
an exhibition of American machinery as 
soon after the close of the St. Louis ex 
hibition as possible This exhibition has 
been planne d and is to be under the direct 


management of the Austrian Government 


they e g t ise of their exhibitio1 
buildings; no ustom duti¢ will be 
charged on « ind liberal reduction 
n freight rate ive been arranged. The 
exhibition encourage and intere 
manufacturer 1 Austria and the sur 
rounding count! \ committee is formed 
to properly nduct the exhibition and a 
ub-committee to sell and develop a mart 
ket for product. For the latter a charge of 
10 per cent. commission will be made or 
il] les mad hru this exhibition Spe 
ial Commissioner J. H. Sears, Box 3156, 
Boston, M furnish details 

[Twenty vears ago the sawmill men in 
Maine were glad to give away their saw 


dust and often had difficulty in so di 

posing of it. To-day it sells for $1 a cord, 
ind buyers are always waiting for it. It 
still seems to be only good to burn, and 


has no value as a fertilize 
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Molding a Crank-Disk—Cooling the Casting 
to Prevent Shrinkage Strains— Mixing 
Foundry Iron. 


BY R. H. PALMER. 


Fig. 1 shows the face of a pattern for a 
crank disk, and Fig. 2 is a side elevation 
of the disk in its molding position. The 
pattern is laid on a mold-board, cope side 
down, the drag is placed over it and 
rammed up, and the mold is parted and 
finished, these operations calling for no de- 
tailed description. 

The mold in finishing is nailed all over 
the face at C, Fig. 4, the nail heads being 
left even with the face of the mold. This 
is done as it is found that there is a tend- 
ency for the face of the mold to be drawn 
down at this point when pouring. The 
cores are now set, and the mold is closed. 

It will be seen that the mold is poured 
thru the center core A, Fig. 4, near the 
face, but the gates entering the mold thru 
the core are kept up from the face far 
enough to prevent the inrush of iron from 
cutting or washing the face of the mold; 
the surface of the mold is very soon cov- 
ered up to the gates and then it is iron 
entering against iron, thus having a tend- 
ency to keep out dirt and produce a cleaner 
casting. The casting is pumped or churned 
thru riser B, Fig. 4. Fig. 5 is top view of 
the flask ready for pouring with the excep- 
tion of a clamping flask covering riser B 
and the weighting of the runner box over 
the center. 

The molding is simple, but the treatment 
of the casting after pouring is of the ut- 
most importance. The casting at the rim 
is, say, 114 inches thick, and the plate 13% 
inches. These surround what in reality 
are the crank and the counterbalance, thus 
bringing a mass of iron of much greater 
weight in the center of a plate and inside 
a rim of iron which would naturally cool 
faster, thus bringing a heavy strain on the 
casting in cooling were it simply poured 
and then left to cool off as it might. 

When the casting is finished in the ma- 
chine shop it has to be forced on to the 
main shaft of the engine under heavy pres- 
sure, and all this before the working strain 
Hence, that 
it may be abie to stand these strains which 
it is to be subjected to, it is of the utmost 


of the engine comes upon it. 


Importance that the casting shall cool as 
evenly as possible, so that there may be no 
internal strains in addition to those which 
it must legitimately encounter. 

The molder, as soon as the iron in the 
casting is solid enough, takes off his cope, 
uncovers the counterbalance and hub and 
digs out the core in the center and in the 
crank-pin hub. He then forms pockets on 
each side of the hub, as shown at DD, and 
into these he pours melted iron and covers 
it and the rim with sand, leaving the hub 
and the counterbalance uncovered. 

Castings are often wanted which are 
thus out of proportion as to their cooling 
parts are 


heavy and other parts are light, and then 


opportunities, or where some 


the question is sometimes raised as to the 
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advisability of changing the pattern so that 
the casting will still serve its purpose all 
right, but will also cool more evenly and 
avoid unnecessary internal strains. Changes 
are often made in the forms of castings to 
meet the difficulties of the machine shop, 
but in this other case many will say, “Oh, 
give it to the molder and he will take care 
of that,”’ little realizing that while they are 
ready enough to belittle and berate the 
foundryman for any failures, they are still 
paying him a high compliment when they 
leave to him the solving of some of these 
important problems on which depend the 
usefulness of the casting as a part of the 
machine, and the fitness of the machine, as 
a whole, to stand the strains and do its 
allotted work. 
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MOLDING 


His ways of treating these problems are 
varied, according to the size or other par- 
He 


employs either heat or cold, as the case 


ticulars of the casting to be produced. 


may require. He uncovers the heavy parts, 
keeps the lighter parts covered, and adds 
heat to the lightest parts as I have de- 
scribed. If some parts are too heavy, and 
the atmosphere will not do the cooling fast 
enough, he uses water. If, as in some 
cases, the part must cool quickly and water 
cannot be used, he may cool the heavier 
part by chills. 

Some years ago in some locomotive 
works foundries the driving wheels were 
cast with two counterbalances in them, a 


space being left between the two for the 


ne 


A CRANK 
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third one to be bolted in. After pouring 
the wheel, the cope be removed, 
and hubs and counterbalances un- 
covered, cores dug out, sand dammed up 
around the counterbalances, and they and 
the hubs would be cooled with water un- 
til they were the color of the rim, and 
the working 


would 
were 


those wheels always stood 


strain. One day an apprentice cooled one 
too fast and cracked it. He caught a bless- 
ing. 


The wheels had always been cast with 
cores in the spokes running thru to the 


center core, and when the wheels were 
set out of doors any water would run 
thru the spokes as the wheels stood on 
their rims. The wheel pattern was 


changed, the hub was cast solid and the 


\ 
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spoke cores stopped short of the center 
core. About twenty of them were stood 
on the rims under the eaves of a building. 
They filled with water, and one cold night 
up, found with 
cracked arms, and the apprentice boy has 


they froze and were 
often wondered who caught the blessing 
then. 

Afterward they 
and sometimes four counterbalances, and 


were cast with three, 
the rim was cut each side of the counter- 
balance. After pouring the hub the coun- 
terbalances were uncovered and the wheels 
came out all right. 

In casting pulleys with a heavy hub the 
the 


out 


rim and arms are kept covered, but 
hub is uncovered and the core ts dug 
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to cool it faster. A balance wheel may be 
cast with a heavy rim, which will keep hot 
longer than the center, calling for the rim 
In many of the fly- 
wheels cast for stationary engines the hub 


to be uncovered. 


is split, and later bolted together, while 
hat as the wheel 


hub may push in to 


the rim is cast solid, so t 
cools off the arms ane 
Lathe beds often rise or 
14 feet in 
ends 


avoid straining. 
spring up in cooling if, 
length, and they are molded 


say, 
with 
down about the amount they rise. In lathe 
beds 30 feet in length the ends will stay 
down, but then the center will come up, 
Col- 
umns or pilasters having sides and top or 
front 


so then the center is molded down 


with no back or bottom, have thin 


ends which come up when casting, and 
they are molded with the ends down so 
that they may straighten themselves 

If a foundryman is casting a front for, 
say, a five- or ten-story building, it is of 
the utmost importance that the mixtures 
of iron used shall have a uniform shrink 
age. In these days, when he may get the 
chemical analysis of every car of pig iron 
received, his task is somewhat lightened, 
if he understands its use, as by varying 
his mixtures to meet the requirements of 
the work and keeping careful watch of 
the amount of shrinkage of a certain mix 
ture, also by physical tests, he soon learns 
what mixtures best adapted to his 
needs. 
2X iron to-day differs from that of yester- 
day, but by careful watching it will not be 
a great while before he will know how to 
change his mixture to meet the change in 
his iron. 

To-day the needs of the foundry are 
more clearly understood, as well as the 
difficulties the foundryman contends with, 
and it is because papers as the 
AMERICAN MACHINIST have given place 
Within 


a short time there have appeared in its 


are 
He sees, however, that the car of 


such 
in their columns to the foundry. 


columns descriptions of different styles of 
foundry buildings, also of general foundry 
appliances and how they have been ar 
ranged in the foundry to do the work, 
also descriptions of different arrange 
ments for the comfort and health of the 
men. It has heiped the employer to thus see 


the needs of the foundry. It has helped 


the employee also to see in many cases 
how his employer has taken into consider- 
health 


given him ideas of how 


ition his and comfort and_ has 
work was done in 
‘ther shops. The employer who was fast 
“Any 
hing is good enough for a foundry and 
The 
employer 


Each 


nough a few years ago to say, 


uundrymen,” has changed his story 


mployee who thought an 


1 


vanted all there was seldom peeps 


nderstands the other better because an 
pen explanation of the difficulties met 
nd conquered helps to augment the re 


pect and confidence which each may have 


r and in the other 





Ex-Gov. A. 


ently, is said to have been the first tele- 


B. Cornell, who died re 
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graph operator to take messages by sound 
He began to operate at Troy, N. Y., in 





1846. The precise date of the beginning 
of sound telegraphy is not fixed, but it 
was several years later 

Trade Conditions in Japan. 

In 2 recent letter from Chas. A. Fran 
cis, M. M., Tokyo Koto Kogyo Gakko, 
Tokyo, Japan, he says: 

Thinking you and the readers of thx 
AMERICAN MACHINIST might be inter 


ested in knowing something about the in 
dustrial conditions of this country, I send 


you a few figures which show that while 


the country is engaged in war, the out 
which means her existence as a 


not al 


come of 
nation, her industrial interests are 


lowed to remain stegnani, but are being 


steadily pushed forward with vigor, re 
gardless of the war 

We who are in this country at the pres 
ent time believe that when the war 1s 
over, everything pertaining to mechanical 
industrial lines will receive 


and more at- 


tention than ever 

These figures which I send you do not 
represent the complete list, but are the 
from the 
August, which | 


most essential items, collected 
Inland Office reports of 
have had translated for your paper 

\ll of these companies are new, and all 
organized in the month of August, as be 
fore stated, with perhaps three or four 
which have been reorganized, one of which 
is the Machine Manufacturing Company, 
with a capital of 1,000,000 yen ($500,000). 
This existence for 


company has been in 


some years, but was reorganized during 
the last month. In the list of banking, 
would state that this amount is put up 


by about nine different companies, and the 
capital invested by the importing compa- 
nies and amounting to 546,000 yen is the 
sum put up by twenty companies, ranging 


from 10,000 yen, the smallest, to 60,000 
ven, the largest amount 
Yen 
Asphalt. . 250,000 
Banking. . 255,000 
Brick making. . 50,000 
Copper refining. 250,000 
Electric lighting 40,000 
Glass manufacturing 20,000 
Ice making 20,000 
Importers. 546,000 
Metal mining. 20,000 
Machinery manufacturing 1,000,000 
Metal manufacturing (precious 
metals ) 30,000 
Oil wells and refineries 00,000 
Paper mills 100,000 
Paper box manufacturing 25,000 
Ship machinery and repairing 10,000 
Soap manufacturing 10,000 
Silk manufacturing Q7,000 
Sulfur refining 100,000 
Note—One yen equals 491, cents in United 
States money at present bank exchange here 
Regarding the importing business for 
\ugust, cotton and wool occupied the 


larger part (so it is reported) 


I think that the foregoing figures show 
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a very good report, when you nsider 


that the country is at war 





Quick Work In Replacing a Large Pulley 
On Thursday, October 6, the gray-iron 


main drive pulley, 112 inches diametet 
37-inch face, in the plant of the Latayett 
Box Board & Paper Company, Lafayette, 


Ind., went to pieces The officials of the 


company, appreciating the length ot time 


required to get an iron pulley of this é 
in place, sent their men home nd an 
nounced a thirty-day shutdown, not know 
ing that a wooden pulley of this size, and 


to carry 600 horse power uuld be built 


but later in the day President Bauer. ot 


the paper company, telephoned the Re 


11 


Pulley Company, at Columbus, concerning 
the trouble, and was assured that it 
could furnish him a pulley of the size 
designated and guaranteed to carry th 
load, and the order was placed 

Work was commenced on the pulley 
Friday morning at 7 o'clock, and within 


/ 


eighteen working hours it was completed 


and en route to its destination. The pul 
ley, accompanied by superintendent W. S 
Jones, of the Reeves Company, was take 
by Saturday’s midnight Pennsylvania ex 
press to Indianapolis, where the Chicag: 
fast express of the Big Four was held on 
that the 
transferred, and this 


livered it at Lafayette at 3 o’clock Sunday 


hour, in order pulley might b 


train in turn de 


morning. The pulley was here met by a 


corps of workmen and Superintendent 


Wilson, who immediately transferred it t 
the paper plant, where, under the direc 


tion of Mr. Jones, the installation was 
completed Sunday afternoon, and on 
Monday morning at 6 o'clock the mill 


started as usual 

At the opening meeting of the Iron and 
Steel Institute, holding its sessions tn this 
Andrew C 
representing the visitors as their president, 
follows of the 


city as we go to press, irnegie, 


spoke as growth of out 


industries: “‘Upon our last visit, the Inst: 


tute was amazed at yout xtraordinary 
development, but they find to-day that rap 
id as that had been, it has proceeded at 


even quicker pace since then. The figures 


ire positively staggering. Your product 
of pig iron the year we visited you, 1890, 
was 9,200,000 tons: in I903 It was ver 
18,000,000 ton Thus, in thirteen vears, 
it had doubled. In Bessemer steel produ 
tion much more than doubled, and in open 
hearth steel the ( I 
elevenfold—from half millior ms 
1890 to nearly six milliot n 1903. \ 
export trade in manufactures has increased 
nearly threefold In the decade 1890 to 


1900 vou added 12,500,000 you! popula 


tion, and the national wealth increased 


five to ninety-four thousand 


dollars. No 


and to 


from sixty 


millions of wonder we come 


ourselve study such 


to See for 
portentous growth.” It is a remarkable 
visit of 
1 


coincidence that o1 the 


the Institute 


previous 
Andrew Carnegie deliver 


the address of welcome 
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Changed Conditions in England. 

The Engineer, of London, for October 
7 has a striking editorial on the decay of 
the Royal Agricultural Society which :s 
an indication of the vast industrial changes 
which have come over England during the 
past sixty years. The Society was organ- 
ized in 1838 and within a year had 1,100 
members. Beginning with 1839 its famous 
shows have been held annually with the 
single exception of 1866, when the ex- 
hibition was omitted because of the then 
prevailing cattle plague. Until recently 
these shows were events of national im- 
portance and, tho held at heavy expense, 
resulted in profit. 

During the lifetime of the Society and 
under its patronage practically all of the 
present line of agricultural machinery has 
been developed. The trials of these ma- 
chines under the auspices of the Society 
have had the 
the trials of portable agricultural engines 
Under the stim 
ulus of the competitive trials of these en- 


most far-reaching effects, 


especially being historic. 


gines, they were developed to a degree of 
perfection which was probably unmatched 

Their culmination 
1872 when a record of a 


wit- 
little 
less than three pounds of coal per brake 


elsewhere. was 


nessed in 


horse-power per hour for single cylinder 
non-condensing engines of small size was 
established, and this is yet to be beaten. 
Of late years the exhibitions have been 
of diminishing interest and have resulted 
in heavy losses, one reason being that the 
record of great advancement in agricul 
tural machinery seems to be closed. At 
any rate, improvement in the 
attraction of the shows—the portable farm 
engine—has ceased and in the whole line of 


center of 


agricultural machinery nothing of special 
merit or commanding novelty has been 
exhibited or made the subject of competi 
tion for several vears. 

Of still greater importance, however, is 
from an agricul- 
tural to a manufacturing nation. At the 


organization of the Society agriculture was 


the change of England 


a principal factor in the prosperity of the 
but it has the 


fourth place 


nation, now dropped to 


third or 

We have never had a similar organiza- 
tion in this country comparable in influence 
with the Royal Agricultural Society, and 


it is not easv for an American to under 


influence in England. It 
that 


stand its unique 


seems especially strange an agricul 
tural society should exercise the influence 


No 


society was 


which this one has on engineering. 
engineering 
in the English 


meeting of any 
reported at greater length 
than were 


engineering the Royal 


Agricultural Society’s shows, which, thru 


press 


their trials of machinery, were of recog- 
nized engineering importance 

The Engineer concludes its editorial by 
the 


done and that it 


urging that work of the Society is 


disband, ‘‘an honorable 
death being more consonant with the fine 
traditions of the Society than an ignoble 


existence.” 
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An Incomplete Investigation. 

The report of the national commission 
appointed to investigate the “Slocum” disas- 
ter and the immediate action of President 
Roosevelt upon it dismissing Supervising 
Inspector Redie of the Second District and 
Local Inspectors Dumont and Barrett and 
recommending necessary changes in exist- 
ing laws is to be commended and must be 
accepted as all that seems now possible to 
The punishment for 
these men 


be done in the case 
the atrocious crime for which 
were largely responsible is so absurdly in- 
adequate that it is not worth considering, 
and the only thing of importance is the 
bearing of the report upon our future safe- 
ty. Unfortunately, the incompetence and 


corruption reported by the commissioners 


is not a new discovery. A year and a half 


ago, in March, 1903, the AMERICAN Ma- 
CHINIST, speaking of the steamboat in- 
spection service in connection with other 
matters, said editorially: “It has been 


shown conclusively that the inspection of 
the hulls, boilers and engines has been very 
inefficiently done and that there has been 
more or less corruption in connection with 
the work. It has been demonstrated that 
vessels have been allowed to carry passen- 
gers under conditions distinctly prohibited 
by the law because careless, incompetent, 


r corrupt inspectors allowed such laws 
to be violated, and shipbuilders and own- 
advantage 
there had 
great loss 


ers have not hesitated to take 
of this condition of affairs. /f 
been a great disaster with very 
of life, then there would have been a re- 
vival of public interest in rigid inspection 
and probably an improvement in the in- 
Spection as a result.’ What led to this 
writing was the fact that Supervising In 
spector General James A. Dumont had 
then recently been removed from his re- 
sponsible office on account of incompetence 
and The astounding 
thing, which the report above referred to 
says nothing about, is that this man Du 
mont was thereafter appointed to a posi- 
tion scarcely inferior in responsibility, and 


corruption most 


that under his administration, and by rea- 
son largely of the method of his adminis- 
this awful upon the 
community. This fact was certainly with- 
he investigating com 


tration, thing came 
in the knowledge of t 
mittee and its failure to bring it out in 
the the 

and so far unsatisfactory 
the reappointment of Dumont 


report leaves report incomplete 


To us the pos 


sibility of 
and such 


as he, and the actual reappoint 


ment of him with his record in full sight 


is suggestive of nothing but hopelessness 


is to our future safety. There is large 
pportunity for a supplementary report 
eaching higher up 

The Private Car Abuse. 

We referred last week to the private 
car abuse which has grown to such enor 
mous proportions and which affects s« 
many people. Concerning this question, 
J. W. Midgley, who has for some years 


taken a prominent part in certain lines of 
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railroad work and has especially devoted 
his attention to the private car matter, 
writes a letter to the New York Times, in 
which he sets forth the attitude of railroad 
Ac- 


cording to him the roads make no money 


officials with regard to this matter 


out of the traffic and are practically com- 
pelled to accede to the private (refriger- 
ator) car owners’ terms because if an off 
cial declines them or even shows any ac- 
tivity in an effort to bring about a correc 
tion of the abuse, he is immediately black 
listed, his road boycotted and he in dan 
ger of losing his place for allowing busi 
fall off or be 


The two 


nes; to diverted to other 


roads statements do not seem 


quite consistent, and one wonders just why 
the loss of business that is unprofitable 
should endanger the position of a railroad 
Accord 


‘no officer 


that 


official responsible for losing it 
ng to Mr 
ot a 


Midgley, however, 


road dare speak his mind on 
subject, nor are they willing to meet openly 
for such purpose, because someone would 
surely inform the packers of what was 
contemplated, and the latter would defeat 
the efforts by diverting their traffic from 
those roads which were supposed to be 
taking the initiative.” 

Mr. Midgley himself seems to have been 
acting for the roads and to have brought 
about the recent investigation by the Inter 
Commerce ( himself 

like a walking delegate, in 


position that he cannot be discharged or 


state ‘ommission; he 


being, such 
in any way reached by those against whom 
his operations are directed. He complains 
also of some prominent roads which “would 
be benefited beyond estimation if my (his) 
efforts should be 
roads “have contributed literally nothing 


successful,” yet these 


toward my (his) support.” In the mean 
time these raiiroads, who put themselves 
in the attitude of men who are sometimes 
called scabs, are with the others, we 
malsing use of 
them by 


pre 


sume, the lesson taught 


the packers and are applying it 


in other directions; to postal cars, for 


instance, which they (the roads) own and 
operate for the Post Office Department and 
get payment for doing it that is, to put it 
mildly, extravagant and that goes far t 
explain the ever-recurring deficiencies in 
that department ard its inability to im 
prove the service as the business and other 
the Thus 


the public suffers at both ends of the lin 


interests of country demand 


so to speak, and it all results from the 


monopoly of highways vitally necessary 
to modern conditions of existence and the 
struggles of various “interests” to control 
these monopolies or to 
fruits thereof. 

We hope at least that 


man and manufacturer engaged 


participate in the 
every business 
in legiti 
mate business, most of whom are engaged 
in severe competition, will see clearly the 
difference between their own business and 
the other kind 


with the other kind 


and refuse to be classed 





col- 


The erection of the eight granite 
amns for the Cathedral of St. John the 
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Divine in this city is now approaching 


1] } 
it A 


completion. It was proposed, it wi 


remembered, that these columns should be 
monoliths, and the work had progressed 


so far that more than one column was par 


tially turned and one ilmost entirely 


Was 


finished only to break in two before being 
removed from the lathe It must be e 


fessed that the columns as they stand, not 


withstanding the diameter of nearly six 
feet, are pretty slim-looking affairs, and if 
they could have been entirely finished i 


the lathe would have been very likely to 


have broken in_ transportation Finally 
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Some New Things 

ITOR-DRIVEN SWING SAW 
desirab! tion tor a driving 
Sek e swing saw outht 
‘ inving illustration 
I v ec vo ( sting of i 
\I 3 vy swing saw he 
\A ¢ ibove and at 
wit which it swings 
‘ r osed, shunt-wound 
fac t ( W heel 
\\ t full speed 
pe + horse 
n ¢ mot wh cl 

















MOTOR-DRI\ 


} 11 
1] 


making each 1 two preces vastly reduced 


the difficulties and doubtless also the 


» result appears to be in every way 


will not be as 


of A. D. 3000 The question as to the 
mechanical ability to turn the monoliths 
and to deliver them from the lathe in a 


means settled 
Phe 10b 


ply did not warrant the expenditure which 


finished condition was by no 


in the negative in this case sim 


would have been necessary in the way of 


experimenting and the preparing of thx 


necessary appliances 


ol when 


ua 


teliv 2 <900 revolution 


or is mounted so that 


' 
rwara 


on neh f 


e the saw swings back 


eliminating the 


‘ 


sunterwe igh 


vr t tw 
11 wt 


positl 1 
op clear of the table 
not in use}, 
ts maximum reach 


extent ot ifs 


range 
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[he bench is of hardwood supported at 
the ends by gray-iron legs and at the cen- 
ter by a bracket. It is graduated in inches, 
and has two adjustable stops to facilitate 
the cutting of lengths in duplicate. 

The equipment, controlled by a starter 
shown mounted on the right-hand upright, 
at the operator's constant command, makes 


a very compact and convenient unit. 


A NOVEL REVOLVING CYLINDER GASOLINE EN 
GINEI 

The engine here shown is not a rotary 

engine and has not the inevitable objec 

tions which accompany devices of that 








FIG, I \DAMS-FARWELL 


It has bona fide cylinders with re 
to a 


class 
ciprocating pistons which connect 
crank, the peculiar feature of this engine 
being that the crank is stationary and that 
the cylinders are driven around it by the 
thrust of the pistons upon the crank-pin 
This arrangement has been adopted not to 
produce a freak engine, but to secure de 
sirable practical results. The engine has 


been designed principally for propelling 
automobiles and is here shown as applied 
to 


Perhaps the most 


to that service, but it will be seen be 


appligable to other uses. 
desirable result secured by this engine is 
the perfect balance of the revolving parts 
Chere are three cylinders, each a complet: 
unit with one-third of a crank case cast as 
a part of it, and the cylinders are bolted 
together and also bolted to top and bottom 
bronze bush 


the 


‘ast-steel flanges which have 


ngs forming bearings which fit ver 
tical and stationary crankshaft 

The symmetrical arrangement of the thre 
around ac 


cylinders, all revolving mmmon 


axis, makes the balancing a simple matte 
ind the smooth running naturally follows 
The 


process of revolution work lengthwise of 


three similar while in. the 


pistons 
the cylinders and thereby do their driving 
\t the same time they are still practically 
equidistant from the center of the crank 
pin and so they are constantly balanced 
for the slight variations of radial 
of the 


except 
distance caused by the angularity 


GASOLINE 
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connecting rods. The cylinders, in fact, 


revolve around one fixed center and the 
pistons revolve around another fixed cen- 
ter, and the absence of vibration there 


fore to be expected is actually realized in 
practise. The weight of the combined cyl- 
inders, the principal part of the entire en 
gine, enables them to perform the addi 
tional function of an effective flywheel 
The action of the exploding charge ts 
the 


those of the ordinary type except for the 


practically same in this engine as in 


smooth running caused by the variable 


mtrol \ single valve 


compression c¢ 
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tated of course by the fact that the rapidly 


revolving cylinders constitute a fan; no 


other being needed nor any cooling water 
pumps, etc. 

s controlled by 
a variable compression system which al- 
that 
needed for power to escape into a chamber 
from whence it is taken by the next cylin- 
is wasted, 
ignition 
and consequently partially burned charges. 


The speed of the motor 


lows part of a charge which is not 


der. Thus no part of a charge 


nor is there any waste by late 
is required the 
end of the 
suction stroke and the full charge ts com- 


When mini- 


When the maximum power 


inlet valve is closed at the 


pressed to about 95 pounds 
mum power is required the inlet valve is 
not closed until the completion of the com- 
pression stroke, and a very small part of 
the charge is retained and ignited at at- 
mospheric pressure, giving a light explo- 
other details 


or 
construction and operation which have to 
do with the special adaptation of this en- 
gine to automobile service which it is not 
attention The 
1, shows the engine as actu- 


sion. There are many 


necessary to call to here 
half-tone, Fig 
ally installed in a vehicle, and Fig. 2 is a 
vertical section of the engine which shows 
The 
pinion is attached to the cylinder case and 
the bevel the shaft 
axle. The fact that the cylinders perform 
the function of a flywheel, and that all the 
parts required for cooling in the ordinary 


clearly its principal features bevel 


on cross or 


gear 1s 















































way are also dispensed with, very much 
ENGINE IN AN AUTOMOBILE reduces the weight of the engine for a 
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FIG. 2 VERTICAL SECTION OF ADAMS-FARWEI ( SOLINE ENGIN] 
operating cam opens both inlet and exhaust given power, and we can testily tron »b- 


valves Auxiliary exhaust ports reduce 


the pressure to that of the atmosphere be 


fore the exhaust valve in the cylinder head 


Is Open The escaping gases are therefore 


comparatively cool. The cylinders are cast 


with thin longitudinal ribs which give a 


large radiating surface and thus effectually 


cool them, the cooling being greatly facili- 


servation of its working that for automo- 


ile purposes it 1s remarkably flexible with 
regard to the amount of power developed 
under control of the operator, the system 
of control permitting a stroke of maximum 
power to immediately succeed one of min- 
imum or vice versa, as may be re- 


The 


powe 4 


quired by the exigencies of driving 














! nown the Adams-Farwell 


engin Ss KNOWN as 

gasoline engine, and is built by The Adams 
Company. Dubuque, Iowa 
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evident without explanation 
stock 


cone pulley Lf 


sufficiently 
The 


and instead of the 


which are 


head 


is swiveled, usua 
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he flat disk and familiar var 


The 
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( ' EW SPEED JACK 
t ent \ ead ( SW 
eis, § t wl ( e working angle 
the drive ny flecte Helical gears 
employed in the countershaft to drive fre 
1e horizontal to the vertical, and the shaf 
eading dewn to the lathe has universal 
ints at cach end, so that no accuracy 
s required m setting The edge of tl 
friction disk in the headstock, 24 inch 


in diameter, 1s graduated for dividing o1 
laying out work that may be either chucked 
r mounted on the centers. There is a set 
he carriage has cross-feed 


ver tarlstoch 
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| in NG SHAFT IN THREE POSITIONS 
cl the ( l ule cluten haw 
| pressed alls hie uuter clutch 
disk S, gripping nd preventing rota 
ol thru the train of spur and 
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Fig 
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( ( using 
on the g ites and 
opposite direction This re 
of the scrolls and guide-plate 
set slat ections 


ted thru the 


Moving the 
ion grips the 
relative m« 


scrolls in th 


lative motion 
S Causes one 
to move out 
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other set to 
The 


imultaneous expansion of one pulley and 


ward from the shaft, and the 


move inward toward the shaft 


contraction of the other maintain an equal 


tension on the belts, one of which goes to 


the driving pulley and the other to the 
machine driven or to the countershaft 
Fig. 3 shows the rocking shaft in three 


positions. The speed jack is also adapt 
able to 


open and cross belts. 


vertical belts, shifting belts and 
MACHINE. 
shown is 


THE BRIDGEPORT TAPPING 

The little machine 
‘outgrowth and a survival of the bicycle 
There was once upon a time the 


here an 


boom. 
necessity for a quick method of tapping 
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‘There is sufficient pow- 
Attention is 


without breaking 


er to drive inch 


called to the grooving of the pulleys for 


taps. 


the round belt 
driving are V-grooved at the angle which 


The pulleys which do the 


has by experience been found to be best, 
while the idler pulleys have round grooves 
The 
with two speeds. 
Bridgeport Motor Company, Inc., 


countershaft is made, if required, 
Manufactured by the 
Bridge 


port, Conn. 





The business of trading in pig-iron war- 
begin at the New York 
Produce Exchange. The operation of the 
proposed system is thus explained by J. 


rants is soon to 
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THE BRIDGEPORT TAPPING MACHINE 
large quantities of bicycle nipples, and the F. Parker, chairman of the pig-iron com 


progenitor of the present machine was de 


With it a boy could 


vised for the purpose 


tap 600 nipples per hour. The machine 
has lately been improved and _ perfected 
and placed on the market for a variety of 
small work The countershaft has tight 
and loose pulleys with a shipper operated 


round belt gives 


he tapping 


The 


the motion in both directions, t 


singl« 


by a treadle 


spindle rotating in either direction accord 
The 
against 


the thrust upon it frictions 


ing to 


are of mahogany running cast 


iron, and they are so sensitive that with 
proper care the smallest tap may be used 


tapping into the bottom of a blind hole 


mittee of the Exchange 

‘The idea in brief 1s that the American 
Pig Iron Storage Warrant Company will 
ssue their warrants for pig iron stored in 
their ire by the manufacturers hese 
warrants are to be registered with the Cen 
ral Trust Company and may be deposited 
1 the Farmers’ Loan & Trust Company, 
who will issue certificates for the same. It 
is these certificates which will form the 
basis of trading on the Exchange. When 


the purchaser requires a delivery of the 
iron respresented by a certificate he takes 
the Loan & 


Trust Company, who stamps it ‘for cancel 


his certificate to Farmers’ 
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lation’ and signs a delivery order which 
the One great 
advantage to the trade will that the 
trust company will report to the Commit- 
tee on Pig Iron each day the places where 


warrant company issues 


be 


the iron represented by the warrants that 
are out is stored, and the purchaser can 
take his certificate and have it exchanged 
for a delivery order in any of these places 
he may desire by adjusting the difference 
to make his iron equal the value of No. 2 
foundry pig iron stored in a New York 
warehouse.” 

Buyers will thus be secure 
prompt delivery at other points by adjust- 
ing prices to the basis of No. 2 foundry 
iron at New York. Forms of contracts 
and rules defining the routine to be fol- 
lowed in the various transactions have 
been prepared and were recently published 
very fully in The Journal of Commerce of 
this city. 


able to 





Technical Publications. 
“Alternating Current Engineering.” By 
FE. B. Raymond. 231 5%4x7%-inch pages. 


with ror illustrations. The D. Van 
Nostrand Company, New York. Price. 


$2. 

The author of this book, who is con- 
nected with the testing department of the 
General Electric Company, presents a gen 
eral in alternating current engi- 
neering in, comparatively speaking, very 
simple language. Those have been 
dismayed by the formidable 
of most books on this branch of electricity 
but who are able to read mathematics of 
a milder type will find here a treatise from 
which they can learn both the action of 
current and the 
calculations connected 


treatis« 


who 
mathematics 


alternating machinery 


more important 


therewith 


Personal. 


Ackermann, consulting, civil and 


A.S.E 
mechanical engineer, has removed his of- 
fices in London to 25 Victoria street, West- 


minster 


Obituary. 


Elkanah Lane, president of the Lane 


Tool Company, Cleveland, Ohio. makers 


of steel hammers, died October 14, sixty 


A, 
nine years old. The companv was founded 
in 1890 


Business Items. 


The Niles-Bement-Pond Company has been 
awarded the Grand Prize in Group 65 at the 
St. Louis Exposition The Pratt & Whitney 
Company has been awarded the Grand Prize 


in Group 65 and the Gold Medal in Group 66 
the 
Laid 


awarded by 
the 


has been 


Exposition to 


Prize 


Purchase 


A Grand 
Louisiana 


law-Dunn-Gordon Company, of Cincinnatt 
who installed the two large compressors lo 
eated in Block 33 of Machinery Building 
One of the machines has a capacity of 1,300 
cubic feet af free air per minute when run 
ning at 125 revolutions, and is used to sup 
ply the general compressed air requirements 


of the exposition, while the other is capable 
of furnishing 530 cubic feet and supplies the 
transportation exhibits 


The Chicago agency of the Firth-Sterling 
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Steel Company has secured for another year 
the services of C. C. Worrall and F. N. Mead, 
the two original blue chip men. Mr. Mead 
will continue selling Firth-Sterling tool steel 
in northern Illinois, Wisconsin, Iowa, Minne 


sota and Montana. Mr. Worrall will sell in 
Nashville, Tenn.; Louisville, Ky.; Indian- 


apolis, Richmond and other cities in southern 
Indiana. The Firth-Sterling tool steel selling 
contest for 1904 will be won by W. C. Royce, 
of Cleveland, Ohio, unless all signs fail. If 
Mr. Royce's for November and Decem- 
ber are up to the anticipated tonnage, he will 


sales 


certainly be the winner. Mr. Royce’s record 
for collections has also been of the highest 
character—not having made a bad debt nor 


lost a dollar. The other eleven salesmen rep 
resenting this agency have made gratifying 
showings for 1904. 

Dodge & Day, engineers, Philadelphia, Pa., 
have been commissioned by the Conkling- 
Armstrong Terra Cotta Company to engineer 
the rebuilding and re-equipping of their plant 
at Wissahickon avenue and Juniata street, 
Philadelphia, lately destroyed by fire. The 
increase in the power plant of the Jeanesville 
Iron Works Company, Hazleton, Pa., also en 
gineered by this firm, contemplates the instal- 
lation of a 75-kilowatt 120-120-volt De Laval 
steam turbine generator. The equipping of 
the additional switchboard panel will be done 
by Walker Electric Company, Philadelphia, 
’a. Dodge & Day will also install some 400 
horse-power Westinghouse motors, ranging in 
speed from 5 to 150 horse-power, D. C., 230 
volts, in the new plant of the Victor Talking 
Machine Company, Camden, N. J., as well as 
an Albro-Clem electric operated freight 
vator having a lifting capacity of 
pounds at a speed of 40 feet per minute. 


The Wellman-Seaver-Morgan Company, 
Cleveland, Ohio, has awarded by the 
Board of Trustees of the Sanitary District of 
Chicago, the for the turbine water 
wheel equipment for the new power-house of 


ele 
7,600 


been 


contract 


the Chicago drainage canal near Joliet, Ill. 
The company has as competitors noted Euro 


pean and American builders of water-wheels 
This is said to be the second largest instal 
lation of water-power equipment contract 
ed for in the United States—the larg 
est single water-power equipment previously 
contracted for being the one also built by 
the Wellman-Seaver-Morgan Company at 
Sault Ste. Marie, Michigan, for the power 


house of the Lake Superior Power Company, 


and to consist, when completed, of 50,000 
horse-power. The Chicago drainage canal 
power station equipment will comprise four 
6,000 horse-power units of turbine wheels, 


which will be direct-connected to electric gen 
There are also two 
horse-power each included in 
tract. The contract will 
year for completion 


units of 
the 
about 


erators. exciter 


600 con 


require one 


The daily 
Subway 


York 


two 


the New 
ration of 


traffic 
contemplates 


service of 
the 


ope 


tracks carrying local trains at one-minute 
intervals and two more tracks with eight 
car express trains at two-minute in 
tervals It will be appreciated that the safe 
handling of trains in such number and fre 
quency offered problems in signal work al 
most unparalleled in railway history. A sys 


tem has been worked out and applied which 


practically guarantees the safety of the 
traveling public This is a development of 
the electro-pneumatic switch and signal sys 
tem In the operation of this system elec 
tricity and compressed air have joined 
forces; electric ity being, as it were, the 


nerves and compressed air the muscles of the 
system. Electricity is the directing 
compressed air the actuating power. 

compressors built by the 
geant Drill Company, of New 

a modification of standard type 
Class “EC.” Nine compressor 
been installed and three 


force ; 
The air 
Ingersoll-Ser 


York, and 


were 
are 


known as 
units 
under 


have 


more are con 
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struction. 
a Morse 


Each compressor is connected by 
silent 5 


chain to a 35 horse-power 


Westinghouse direct-current motor, taking 
current from the lines at from 400 to 700 
volts; motor and compressor units on a solid 


120 


capacity of 


sub-base. at rated speed of revolutions 
per minute each unit has a 215 
cubic feet of free air per minute, compressed 
The 
automatically controlled and regulated by the 
air Working the 
tem is maintained constant within 5 pounds 
of the fixed standard. When receiver pressure 
falls below normal, a combination of electri 
cal circuits operates to bring the compressor 
to speed with no load When normal 
sure is reached on the system the machine is 
unloaded and the motor cut out. Arrange 
ment is also made whereby the starting and 
stopping of the unit also automatically starts 
and stops the flow of intercooling water and 
lubricating oils. Compressed air from these 
machines which are located in substations 
along the subway is distributed thru 2-inch 
pipe lines running the length of the system, 
and operates various signal mechanisms, 
pneumatic automatic train 


ete. 


to SO pounds pressure compressors are 


pressure. pressure on sys 


pres 


switches, stops, 





Manufacturers. 
The Colusa (Cal.) 
to build shortly. 
The Scioto Sign Cumpany, Kenton, O., will 
double its capacity. 


Sugar Factory proposes 


It is proposed to improve the city electric 
light plant at Paducah, Ky. 


J. A. Johnston's planing mill, Beitler street, 


Vittsburg, Pa., has been burned. 

The Bryden Horse Shoe Company, Cata 
sauqua, Pa., is to enlarge its plant. 

The New Bedford (Mass.) Extractor Com 


pany has filed plans for a new building. 

the estab 
Swainsboro, Ga. 
Improvements are under way at Worth 
Company's tube mill, Coatesville, Pa 


Jesse Thompson, Sr., 
lishment of a cotton mill at 


pre pe ses 


Bros’. 
the 
Com 


being built by 
& Machine 


A machine shop is 
Rechester (N. H.) Foundry 
pany. 


The cotton oil mill of the Jersey (Ga.) Oil 


Mill Company has been burned; ginnery 
saved. 

The Specialty Weaving Company, Derby, 
Conn., is planning for another addition to its 


silk plant. 
Sam H. 

tl inks of establishing 

Nashville, Tenn. 


Brubaker, of Indianapolis, Ind., 
a cold-storage plant at 
Railroad 


Extensive additions to the Oregon 


& Navigation Company shops at Albina are 
being planned for 

The Indiana Brass & Iron Bedstead Com 
pany’s factory, Marion, Ind., will be moved 
to Mooresville, Ind. 


Cleveland, O., 
for hardwood 


The A 
will build a 
and interior finishing 


The factory of M. H 


Teachout Company, 


factory addition 


Daley, Charles City, 


Ia., manufacturer of disk harrows, barrel 
carts, etc., has been burned 

Varnish and dry color department build 
ings of the McLennan Paint Company, but 
falo, N. Y., have been burned 


& Mitchell Manufacturing Com 
Bridgeport, 
building 


The Gaynor 
pany, 
bought a 


Conn., has 


brass goods, 


site for a new 


A $2,000,000 packing company talks of lo 
eating at Houston, Tex., and the 


League is considering the matter. 


Business 


Improvement of the Brightwood (Indian 
apolis), Ind., and other shops of the Big 
Four system is predicted as likely 

The Scranton (Pa.) Machine Works have 
purchased a large plot of ground and intend 


to erect an addition to their plant 








The plant of the Chautauqua Planter ¢ 
pany, manufacturer of hardware specialtie 
Jamestown, N. Y., has been burned 

The Joseph Horne Company, of Pittsburg, 


Pa., has been negotiating for the buildings at 
Latrobe for a shade factory and woolen mills 

H. S. Kerbaugh (Inc.), contractor, Phila 
delphia, Pa., and elsewhere, will, it is unde 
stood, build large repair shops at Marysvills 


Pa. 


The plant of Samuel Lea's Sons, Philadel 





phia, Pa., finishers of cotton and woolen 
goods, will probably be moved to Charlotte 
nn < 

The contract has been let for the carpen 
try, millwork and roofing of a large plant at 
New Castle, Del., for the Baldt Steel Com 
pany. 

Cc, A. Curtis, of Wausau, Wis., and others 
of Ingram have organized the Ingram Lum 
ber Company and will build a mill at In 
gram. 

The Baltimore & Belair (Md.)_ Electrix 


Railway 
house at 


Company expects to build a 
the crossing of the Big Gunpowder 


power 


River. 

The National Enameling & Stamping (‘om 
pany has acquired 119 feet on Kinzie atreet 
Chicago, Ill., and, it is said, may build a 


factory there 

The Odin Manufacturing 
Erie. Pa., manufacturer 
has broken ground for a 
foot addition 

A two-story addition, 72x110 feet, has been 
planned for the plant of the Crane C 
manufacturer of pipe and 
goods. Chicago 

Charles W. Harris, understood to be a Bay 
City. Mich., man, is arranging to start a fac 
tory in Peoria, Ill, to turn launches 


Stove Company 
of gas stoves, et: 
two-story, 


23x50 


mpany 


brass 


fittings 


out 


boats and skiffs. 

The Dowden Manufacturing Company, po 
tato harvesting machinery, Prairie City, la 
will, it is said, erect an addition to the fac 
torv in the spring 

A new building to be erected at Rockland 
Me., will be occupied in part by J. J. Sha 


man as a machine shop Ile has 


a machinery outfit 


purchased 
The contract has been let to erect a 66x74 
foot factory building the Holmes, Booth 
& Haydens Company, manufacturer of brass, 
etce., Waterbury, Conn 


But 


for 


According to ington, la information 


a plant at Ferrodale (evidently a _ local 
place) is being, or expected to be, estab! ed 
to employ 1,000 persons 

The Marvel Furniture Company Tames 
town, N. Y., has purchased a piece of prop 
erty, 200x240 feet, at Kast Jamestown nd 
wiil build a new plant 


The and 


organs, (¢ 


Hobart M. C 
and 


able Company, 


Freeport, Ill 


pianos 


hicago is starting 


to buid a $20,000 reed plant at Freeport 
Machinery has been procured 

The sugar mill and machinery on the Port 
Hickey plantation at or near Port Hudson, 
La., have been burned The owner is W. 8 
Siaughter, Jr., of Port Hudson 


The directors of the W. R. Jones (window 
Glass Company, Morgantown, W. Va wh 
plant was burned recently, have conditionally 
decided to rebuild at that point 

The Gem Knitting Mills, Columbia, IP 
have been purchased by A. RK. Kreid & Bro 
of Annville The plant will b mtinued in 
operation and new machinery added 

The Irondale (O.) Mining Company and 
Irondale Coal Company have consolidated in 
terests as the Ohio Coal & Fire Clay Com 
pany and expect to build a brick plant 

Plans have been filed for a new factory 
building for Geo. Haiss Manufacturing Com 
pany, to be erected at the corner of 141st 
street and Rider avenue, New York It will 
be 54x100 feet, four stories and will be occu 
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for the line of machinery 
this firm—coal-hoisting engines and 
buckets, The business has so 
necessitate an 


pied as a 
made by 
clam-shell 
increased as to 
which it is 
by the erection of 
be supplemented by 
on Canal Place 
The Gartland Foundry Company, one of the 
new industries secured by the Commercial 
Club, Terre Haute, Ind., has filed articles of 
incorporation with the Secretary of State. 
The capital stock of the company is $50,000, 
and the directors of the concern are Charles 
F. Gartland, John H. Schaumleffle and John 
C. Hasswell, of Marion, and Peter Gartland, 
of Terre Haute. The plant is completed. 
Gray-iron castings will be manufactured, and 
given to 100 men. Al 
has orders on hand 


factory 


ete. 
enlargement, 
accomplish in part 
building, which will 
buildings fronting 


proposed to 
this 
other 


employment will be 
ready the company 
amounting to $50,000. 

The North & Pfeiffer Company has been or- 


ganized, to engage in manufacturing at New 
Britain, Conn. The members include James 


Stanley North, who was president and man- 
ager of the New Britain Hardware Company, 


whose plant was recently sold out to Land- 
ers, Frary & Clark, and Christian Pfeiffer, 
who was foreman of Mr. North's other con- 
cern. The new company has located in the 
old plant of the New Britain Machine Com- 
pany, in Chestnut street. It will manufac 


ture motors and mechanical devices on which 
Mr. Pfeiffer has gotten out patents. 
The Firth-Sterling Steel Company, 
tiles, has been compelled to increase its plant 
at Demmler, Pa., on account of the rush or 
ders placed by individuals supposed to repre 
sent the belligerent nations in the Orient. 
The contract has been let for a $100,000 ad 
dition, which is to be completed within thirty 
days. The United States has also increased 
its orders for projectiles for some unknown 
The orders supposed to be for Russia 
and Japan are shipped to Germany, France 
and Italy. Previous to the war, it is said, 
no projectiles were shipped to these countries. 


projec 


reason, 


A large electrical supply factory is pro 
posed to be established in Lima, O., next 
spring. ‘The Wooley Electric Manufacturing 
Company has been incorporated at Columbus 
with a capital stock of $200,000, by Attorney 
W. Halfhill, George V. Guyton and 
Lowery, of Lima; W. B. Jack, of 
and L. G. Wooley, of Kenton. 
will become a resident of 
Lima. He is said to be the inventor of 360 
electrical devices upon which he has secured 
patents, and to be one of six Americans who 
hold life memberships in the French Electri 
cal Institute, of Paris. 

The twine factory at the _ penetentiary, 
‘Topeka, Kan., which, we believe, was started 
a year or so ago to fight the trust, has been, 
the official report of the war 
den, a success. He that the plant has 
made more than enough above the $150,000 
appropriated to establish it, to pay the 
of the machinery, material and operating ex 
that the State has been able to fur 
nish a good quelity of twine to the farmers 
at a lower rate than they could have pur 
chased it elsewhere. The plant will be en 
larged and improved this winter, and the out 
put next year greatly increased. 


James 
James EK. 
Wapakoneta, 
Mr. Wooley 


soon 


according to 
says 


cost 


penses ; 


The Chas. Creighton Foundry Company, 
155th street and Wighth avenue, New York 
city, having sold a large share of its stock 


to Chas. H. Thomas, at present superinten 
dent of the Hay Foundry & Iron Works, New- 
ark, N. J., has engaged him as manager, he 
to assume entire management of the concern 
commencing October 24, 1904. Mr. Thomas 
is president of the Associated Foundry Fore- 
men, which acts in conjunction with the 
American Foundrymen’s Association. He has 
been with the Hay Foundry for the past two 
years, prior to which he was for two years 
superintendent and manager of the Leland 
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Faulconer Manufacturing Company, Detroit, 
Mich. 

The Lawrence (Mass.) Pump & Engine 
Company has been incorporated, with H. L. 
Mellor, president; F. A. Hall, treasurer, and 
Percy Hall, secretary. The corporation em- 
braces the F. A. and P. Hall flyer and 
spindle works, also manufacturers of the 
Horrocks patent stop motion drum spooler 
with Hall’s improved traverse, and in addi- 


tion will make a specialty of improved cen- 


trifugal pumps and vertical steam engines 
It has taken additional space and will in 
stall improved machinery used in the manu 


facture of engines and pumps. The president 
of the new corporation, H. L. Mellor, was for 
eight years with the Lawrence Machine Com- 
pany, first as draftsman and later as super- 
intendent, and under his management the 
business was greatly increased. 





New Catalogs. 

Spaulding Print Paper Company, 
ton, Mass. Pamphlet illustrating 
seribing ‘Federal’  blueprinting 
Ox. 

H. W. Caldwell & Son 
Ill. Caldwell double-disk 
and friction clutch pulleys. 
pp. 32, paper. 


Inc., Bos- 
and de 


machines. 


Chicago, 
clutches 
6x9, 


Company, 
friction 
Illustrated. 


Detroit, Mich 
and describing 
type “A.” 7x 


Blower Company, 
171, illustrating 
vertical 
paper. 


American 
Catalog No. 
= 
8%, pp. 23, 


engines, 
Colburn Machine Tool Company, Franklin, 
Pa. Pamphlet describing the 72-inch, wid- 
ened pattern vertical boring mill built by this 
company. Illustrated. 6x9, paper. 

The Rand Drill 
New York. Circular No. 14, showing pneu 
matic hammers, piston air drills and other 
“Imperial’’ pneumatic tools. 9x12, pp. 7. 

Pawling & Harnischfeger, Milwaukee, Wis. 
special catalog showing and types of 
horizontal drilling and boring machines made 
by this company. Illustrated by half-tones. 
6x914, pp. 16, paper. 

The 


Company, 128 Broadway, 


sizes 


Ingersoll-Sergeant Drill Company and 
the Westinghouse Traction Brake Company, 
26 Cortlandt street, New York, have jointly 
issued a pamphlet describing the storage air 
brake system of the St. Louis Transit Com- 
pany. Illustrated. 6x9, pp. 14, paper. 
Landis Tool Company, 
Self-contained grinding 
for electric or belt drive. 
let. 6x9, pp. 8, paper. 
universal grinding machine, 
grinding machine and No. 11 


Waynesboro, Pa. 
machines arranged 
Illustrated pamph 
Cireulars of No. 1 
No. 3 universal 
plain grinding 


machine with automatic feeds. 6x9. 

The Cleveland Stone Company, Cleveland, 
Ohio “Grounds for a Good Grindstone” is 
the title of a bright little booklet which 
points out the difference between good grind 
stones and bad grindstones, and which tells 
of the different variety and grades of grind 


different services, supplied by this 


$144x6, pp. 8, 


stones, for 


company. paper 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 
inswers addressed to our care will be for- 
worded. 

Caliper cat. free. 

Punches & dies. 

Addressing machines for office use. 
& Co., 123 Liberty St., New York. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH, 

Light mach’y to order; model work; rub- 
ber molds. J. W. Weir, Bridgeport, Conn. 

Light and fine mach’y to order; models and 
elec. work specialty. KE. O. Chase, Newark, N. J. 

A practical book, “Dies and Diemaking,”’ 
post paid $1. J. L. Lucas, Bridgeport. Conn. 


Kk. G. Smith, Columbia, Pa. 
Wal.M.Wks.,Waltham, Mass. 
Joline 


October 27, 1904. 


Machinists—Send 5 cents for table of stan- 
dard pipe and tapping sizes. E. E. Meyer, 
Allegheny, Pa. 

Steel name and monogram name stamps; 


diesinking ; write for estimates. J. L. Lucas, 


Bridgeport, Conn. 


Automatic machinery designed and con- 


structed by the Wellman Sole Cutting Ma- 
chine Co., Medford, Mass. 
Write for price on only machine shop, 


boiler shop and foundry in Black Hills. J.C. 
O'Donnell, Deadwood, 8. 

Auto. machinery of all kinds designed and 
built; hardened and ground work, flat or cir 


cular. Wiebking, Hardinge & Co., Chicago. 
A few thoroughly investigated, high-grade 


machinery companies desire active partners. 


Will put you in touch without expense. Busi 
ness Opportunity Co., 1 Union Square, New 
York. 

Want partner with few thousand dollars 
to invest in the manufacture of three pat- 
ented tool specialties which sell on merit 


with duplicate orders; large profit. Box 506, 
AMERICAN MACHINIST 

An old-established English firm of iron and 
open hearth steel founders, having machine 
shops, desire to manufacture and assemble 
machinery or tools for European markets for 
American makers. Address Wm. Towler, 
Globe Foundry, Leeds, England. 


For Sale. 


Miami 5 and 10 H.-P. gas engines for sale : 
perfect condition: big bargain; first offer 
takes them. E. R. Carroll, 2813 Hunington 
ave., Newport News, Va 

For Sale—1 Farrel 
pump and press; 800 tons; cost $1,950; will 
sell very reasonable; perfect condition. H, 
M. Crowell Mfg. Co., 6th ave. and 13th st., 
Newark, N. J. 

For Sale—1 Cleveland 
machine, *% in. to % in.; 1 American gas fur 
nace, 2 enameling ovens The Durbrow & 
Hearne Manufacturing Company, 12 Wooster 
st., New York City, N. Y. 

I can sell your machine 
business), with or without 
matter where it is or what it 
description, state price, and 
M. Ostrander, 111 North 
Philadelphia. 

Business for 
steam fitting 
concern ; modern 


Foundry hydraulic 


automatic screw 


(or other 
real estate, no 
is worth. Send 
learn how. W. 
American Bldg., 


shop 


Sale.—Comoplete high-pressure 
plant; Staten Island; going 
machinery, tools, patterns, 
supplies; worth $30,000; if taken imme 
diately, $12,500; opportunity of lifetime. 
Joab Banton, Atty., 35 Nassau st., New York. 

Structural Iron or Bridge Works.—We 
offer the entire plant of the Wabash Bridge 
& Iron Works, Wabash, Indiana, ineluding 
land, buildings and complete equipment of 
machinery, at about one-third of its original 
cost. This is an unusual opportunity for a 
bridge or structural iron man to get a mod 
ern plant at a bargain. The machines alone 
are worth what we ask for the entire prop 
erty. Wm. A. Reade & Co., 402 Chamber of 
Commerce Bldg., Cleveland, Ohio. 

Fire Sale—Bargain Prices.—Bench lathes 
forges, $6.90: Yankee calipers; dividers, in 
side, outside, 3, 4, 5 in., 35c.; steel scales, 4 


to 9 in., 25c.; 13 Jennings bits in canvas 
roll, 44 to 1 in., regular price $3, our price 
$2.15: Besly disc grinder; screw cutting 
lathe, $40; three-dollar breast drills, 2 


Swiss and Stubs tiles, 4 to 8 in., retail 50c. to 
75c., our price 20c.: combination squares, 12 
in., complete, hardened blade, $1.10; com- 
bined drill gauge and block, hold 60 drills, 
retail $5, our price $3.75. Call before assort- 


ment is broken. Frasse Co., 38 Cortlandt st., 
New York. 
For Sale—Four Watts-Campbell Corliss en- 


24x56; 400 horse-power at 100 Ibs 
pressure; 70 revolutions per minute ; 
diameter 20 ft., face 46 in.; condi 


gines, 
steam 
flywheel 


tion first class. One double Watts-Campbell 
Corliss engine, 18x42; 250 horse-power at 
same pressure; 91 revolutions per minute: 


flywheel—diameter 16 ft., face 32 In. One 
N. Y. Safety engine, 12x12; 75 horse-power 
at same pressure; 250 revolutions per min- 
ute; 2 belt wheels, 414 ft.: diameter 17% in 
and 13 in. face. Will sell singly. Can be seen 
in New York city by addressing The United 


Electric Light & Power Company, 1170 
Broadway, New York city. 

Machine Shop and Foundry.—We offer a 
complete machine shop and foundry, fully 
equipped with modern machinery; has five 
lathes, four planers, including 48” x 48” x 10 
Pond, three drills, shaper, milling machine, 
gear cutter, keyseater, 30 H.-P. gas engine, 
lighting dynamo and many other machines 
Patterns for a complete and profitable line 


of standard machines. Plenty of jobbing 
work. The foundry has complete eyuipment 
Located in a good Ohio city. Price less than 
one-half original cost, and will be sold on 
easy terms. Business is improving rapidly 
Next year will see all the shops full of 














